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IT’S RUMORED THAT: Thousands and thousands 
of motorists will be “locked out” of their cars ° [T'S RUMORED THAT: Radar beams can set fire 


in ’49! * to aviation fuel! 

THAT’S A FACT! Records show that over 640,000 x RIGHT! It’s been done in tests by a leading aircraft 
motorists locked their keys in their cars in 1948—and » company—but only at limited distances and in certain 
human behavior isn’t likely to change overnight! » circumstances. May develop into a great weapon, though. 
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IT’S RUMORED THAT: There’s a PC piston ring > ‘TS RUMORED THAT: Stop lights now keep 
that “digests” abrasives! * planes and cars from tangling! 
KEE-RECT! The PC Solid Chrome Plated Ring is so . RIGHT AGAIN! Merrill Field in Anchorage, Alaska, 
hard it breaks up abrasive material into smaller, less has erected a stop light at an intersection where a high- 
harmful particles with duller edges! The wear-rate of a ee aietrep! : as ase a 
these rings is as much as 80% less than unplated rings! ee Ee 
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: *Perfect Circle pays $50.00 for any Rumor accepted for 
f this page. None can be returned or acknowledged, and all become PC’s property. Send yours 
to Perfect Circle Corporation, Hagerstown 9, Indiana. 
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HYDROVAC IS FIRST CHOICE! 


Everything truck operators look for in power braking, 
they find in greater degree and for less cost in the 
Bendix Hydrovac*. It gives them easier, smoother, 
quicker stops with less physical effort. A record number 
of Hydrovac installations—over 2,000,000 at present— 
bears out this claim. Ask the man who uses Hydrovac 
about its performance . . . ask the man who services it 


about the upkeep . . . and you'll see why Hydrovac 's 
first choice! This preference indicates the value of 

cluding Bendix Hydrovac power braking in your or'g- 
inal equipment specifications. ee 
BENDIX PRODUCTS DIVISION of 2) 


SOUTH BEND 20, INDIANA al 


Aviation conPoRATION 





Export Sales: Bendix International Division, 72 Fifth Avenue, New York II, N.Y. 








Sights Set on Power Gains 


At Biggest 
Summer 
Meeting 


ORE efficient powerplant packages emerged as 

the dominant theme at the biggest Summer 
Meeting in SAE history, at French Lick Springs, 
June 5-10. Reported also were paths being taken 
to get more out of fuels and oils, and to raise per- 
formance and life of vehicles and their compon- 
ents, including engines, bodies, automatic transmis- 
sions, and instruments. Round table sessions 
sparked frank discussion and broadened group 
participation in both special and general areas. 

Powering motor vehicles with gas turbines was 
shown to be a presently impractical dream in the 
light of fast-stepping progress with reciprocating 
engines. Cited as current insurmountables to a 
vehicle gas turbine were high fuel consumption, 
high cost, noise, and size. 

But engineers did see a bright future for the tur- 
bine wheel in cars—applied to torque converters of 
automatic transmissions. Here they urged broader 
experimental research on torque converters to over- 
come limitations of design theory. High perform- 
ance and efficiency levels cited for the newest pro- 
duction transmission with torque converter pointed 
to strides currently being made in the field. 

Harnessing unused exhaust energy in both gaso- 
line and diesel engines received feature billing. 
Several ways were proposed to convert this current 
energy loss into useful power. Some piston engine 
men urged that turbines geared to reciprocating 
engines do a better job than conventional super- 
chargers. Compounding methods for higher effi- 
clency were detailed for diesels and for both ground 
and air gasoline engines. 

Equally significant gains came out of reports of 
researches into the mechanism and prevention of 
corrosion. Materials men and designers joined 
forces to explain corrosion causes of both the car 
dody and engine. This merger produced direct and 
expedient measures that boiled down to proper de- 
sign and materials. 

\ rocket trip to the moon and new galaxies in 


Continued on page 56 
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COMPOUND ENGINES were defined and promi- 
nently discussed as part of the Summer Meeting 
technical fare which emphasized more efficient 
powerplants in every category as a dominant theme. 


The schematic drawing above illustrafés what most 
speakers and discussers meant when they used the 
term ‘compound engine’’— a powerplant combining 
reciprocating engine and gas turbine. Purpose of 
the turbine is to extend the expansion ratio —a 
job which some discussers explained could be ac- 
complished in a secondary, low-pressure cylinder in- 
stead of the turbine but only with addition of much 
weight and complication. 


The sketch shows gases exhausted from the cylin- 
der of the reciprocating engine progressing to the 
turbine, which converts some of their energy to 
useful power. In this case, the turbine contributes 
power to the reciprocating engine's crankshaft, 
~which powers a propeller. In other cases, the turbine 
may power a supercharger only—or, at the other ex- 
treme, it may furnish all the useful power, with the 
reciprocating engine merely supplying high-temper- 
ature, high-pressure gases for the turbine. 


Also reported at the meeting were paths being 
taken to get more out of fuels and oils, and to raise 
performance and life of vehicles and their compo- 
nents, including engines, bodies, automatic transmis- 
sions, and instruments. Round table sessions sparked 
frank discussion and broadened group participation 
in both special and general areas. 
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Fig. 1-—Schematic diagram of gas turbine powerplant suitable for auto- 
mobile use and its torque-speed characteristic 





N THE basis of a study comparing the calculated 
performance of a gas turbine powerplant for 
automobiles with performance of reciprocating auto- 
mobile engines, it appears questionable that the gas 
turbine powerplant can compete with present en- 
gines, let alone the highly refined reciprocating en- 
gines of the future. 

The simplest form of the turbine engine which 
can be considered adaptable is the dual-turbine ar- 
rangement shown in Fig. 1. One turbine extracts 
only enough power to drive the compressor, ex- 
hausting high-energy gases which are utilized by a 
second turbine to produce the required shaft torque 
and power. This is similar to the design selected 
by Boeing Airplane Co. and others in consideration 
of small turbine units. (The simplest of all gas 
turbine configurations, where the turbine delivers 
power for both compression of air and shaft output, 
appears too inflexible for automotive power, since 
the torque output drops off rapidly as the speed is 
reduced from design-point speed.) 

Since the dual-turbine unit’s compressor and its 
drive turbine (called the gas-producer) may operate 


* Paper “Gas Turbines in Automobiles” was presented at SAE Summer 
Meeting, French Lick, Ind., June 8, 1949. (This paper is available in 
full in multilithographed form from SAE Special Publications Depart- 
ment. Price 25¢ to members, 50¢ to nonmembers.) 


Gas Turbine 


for Cars 


EXCERPTS FROM PAPER* BY 


W. A. Turunen 


Research Laboratories Division, GMC 


independently of the power turbine, it becomes pos- 
sible to derive maximum torque with the output 
shaft stationary, a very desirable characteristic in 
automotive equipment. The compressor and its 
drive turbine can be operated near design condi- 
tions for maximum efficiency, while the power tur- 
bine maintains torque and speed to suit demand. 
Fig. 1 shows only the bare essentials for operation. 
Higher efficiencies can be obtained by reclaiming 
some of the exhaust gas energy through use of heat 


Advantages of Gas Turbine Powerplants 
for Automobiles 


1. + Maximum torque is obtainable at standstill with uniform 
variation to maximum speed. 


2. + A transmission with only one ratio change could be used. 


3. + The clutch mechanism might be eliminated. 





4. Operation would be possible with any of a wide range of 
fuels. 







5. The absence of power impulses would probably reduce the 
vibration problem. 


6. The lubrication problems may be simplified. 
7. Electric ignition is required only for starting. 


+ These advantages are realized also when a conventional 
engine is equipped with an automatic transmission unit similar 
to the General Motors Hydramatic transmission or the Genera! 
Motors Dynaflow torque converter. 
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Possibilities 
Analyzed 


exchangers. Refinement of design in all compo- 


nent parts also will have an obvious beneficial effect 
on efficiency. 


Turbine Unit Characteristics Assumed 


Calculations were made on a gas turbine com- 
parable to a 125-hp automobile engine. For passen- 


Handicaps of Gas Turbine Powerplants 
for Automobiles 
|. Fuel consumption is high, especially at part throttle. 


2, Controls and limiting devices must be developed to insure 
safe operation. 


3. Space requirements appear large. 


4. Lower first cost is questionable. 


5. Lower maintenance cost is doubtful, especially if high 
operating temperatures are used. 


6. Exhaust might be objectionable. 


7. Performance is sensitive to changes in ambient tempera- 
ture, 


8. A separate device to produce braking torque might be 
required. 


9. Silencing might present a difficult problem. 
10. A large reduction-gear ratio would be required. 


11. Automobile power requirements are too low to show the 
gas turbine powerplant to best advantage. 


ee 





JULY, 1949 








20 


i 






ONVENTIONAL ENGINE 
7:1 COMPRESSION RATIO 


q 


iS 


~ 


MILES PER GALLON 
? 





a 
L 


a, 
S TURBINE 


yan 
N N n 
0 25 50 1S 100 


MILES PER HOUR 


Fig. 2—Comparison of mileage per gallon of fuel for gas turbine 
powerplant and conventional engine 











ger car use, an engine of this size would be installed 
in a car weighing about 4000 lb. Other assumptions, 
which agree with what is presently attainable, are: 

1. Limiting temperature for the gas is 1350 F, for 
reasonable machine life with present materials. 

2. Pressure ratio is 3.5 to 1, which represents rea- 
sonable expectation with a single-stage centrifugal 
compressor. 

3. Maximum compressor efficiency is 75%. 

4. Maximum turbine efficiency is 80%. 


Fuel Rates Compared 


The turbine powerplant’s fuel rate at the design 
point compares not too unfavorably with conven- 
tional engines. At part load, however, the fuel rate 
difference appears prohibitively large, especially 
since a large portion of total engine running time 
is at part load. Fig. 2 compares mileage per gallon 
for the gas turbine powerplant and present equip- 
ment based on the road-load power requirement of 
the 4000-lb vehicle. 

The gas-producer turbine speed and operating 
temperature must be reduced to meet the road-load 
requirements of the power turbine. As the gas- 
producer turbine is operating somewhat off design 
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Fig. 3—Comparison of mileage per gallon of fuel for improved gas 
turbine powerplant and conventional engines with 7:1 and 12:1 
compression ratios 
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Fig. 4—Comparison of power as function of speed of gas turbine 
powerplant and conventional engine 





condition, its efficiency is reduced. This, coupled 
with the reduced efficiency of the power turbine at 
low speed, results in the unfavorable part-load com- 
parison. 

Of course, with higher component efficiencies, 
higher operating temperatures, and recovery of ex- 
haust heat, fuel economy could be improved. 
Therefore, calculations were made on these assump- 
tions: 


1. Operating temperature is 1800 F. This might 
be obtained through development of alloys suitable 
for higher temperature operation, suitable ceramic 
materials, or a practical cooling system. 


2. Compressor efficiency is 80%, and turbine ef- 
ficiency is 85%. 


3. Exhaust energy is recovered through 50%-ef- 
fective regeneration. 


4. Pressure ratio remains 3.5 to 1. Higher ratios, 
besides requiring more complicated compressors, 
might also require staging of the turbine. 

Fig. 3 shows fuel economy in miles per gallon 
under these assumptions and also without regenera- 
tion. The turbine becomes competitive with the 
7:1-compression-ratio conventional engine at the 
higher speeds but at low speeds still shows con- 
Siderable room for improvement. It must be re- 
membered that this is calculated turbine perform- 
ance, based on assumptions that are not attainable 
without extensive development, compared to actual 
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Fig. 5—Comparison of torque outputs of gas turbine powerplant and 
conventional engine with Hydramatic transmission 
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performance of a production reciprocating engine. 
Component efficiencies of a small turbine power- 


plant will probably always be less than those of its 
large prototype. 

When compared with the high-compression en- 
sine, this calculated gas turbine appears inferior 
throughout the entire range of operation. 


The gas turbine is considerably less sensitive to 
the type of fuel it burns than a conventional engine. 
Because of this, the less expensive fuels, presently 
produced, can be used. This advantage might be of 
short duration, however, as changes in demand 
could reverse this condition. 


Power and Torque Compared 


Full-throttle horsepower of the gas turbine and 
a comparable conventional engine are shown in 
Fig. 4. The horsepower of the calculated gas tur- 
bine was designed to peak at the same relative speed 
as the reciprocating engine. 

Fig. 4 shows power output with inlet temperatures 
around 75 F. Turbine power output drops off rapidly 
with increased ambient air temperatures and in- 
creases With decreased temperatures. 

A comparison of the torque outputs of the gas 
turbine and a conventional engine with a General 
Motors Hydramatic transmission appears in Fig. 5. 
If performance with low accelerations at low speed 
could be tolerated, no gear ratio change would be 
required with the turbine powerplant. This would 
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Fig. 6—Comparison of torque outputs of gas turbine powerplant and 
conventional engine with Dynaflow drive 
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be comparable to operation with only the third and 
fourth ratio change of the Hydramatic transmission 
in the conventional installation. With a two-speed 
transmission, as indicated by the torque curves, 
with a shift from high to low ratio between 30 and 
55 mph, the turbine would give performance very 
nearly equal to the conventional engine with the 
automatic transmission. As maximum torque is 
available without rotation of the driving member, 
it might be possible to eliminate the usual clutch 
mechanism. 

Fig. 6 compares the gas turbine installation and a 
conventional engine with General Motors Dynaflow 
drive. The turbine with a two-speed transmission 
should give very nearly the same performance as 
the Dynafiow with a single ratio change. Accepta- 
ble performance under normal driving conditions, 
however, is possible with the Dynaflow drive without 


a gear change due to greater torque multiplication 
at low speeds. 


Braking Torque 


The gas turbine powerplant is essentially a free- 
wheeling unit, having negligible power-absorption 
characteristics. Free-wheeling can be very unde- 
sirable, especially in mountain driving, where power 
absorption of the wheel brakes alone is insufficient 
to hold safe speeds on long downgrades. With con- 
ventional engines, braking torque is automatically 
present in all gear ratios when the throttle is re- 
duced or closed. For comparable operation, the 
turbine would require some device to provide brak- 
ing torque independent of the wheel brakes. This 
device should act in automatic conjunction with 
the closed throttle condition and should be capable 
of a high rate of power absorption for downgrade 
operation. 

It would be possible to use the turbine air com- 
pressor for this purpose if a suitable override drive 
could be arranged without unduly complicating the 
engine. Or a separate air compressor could absorb 
power from the drive wheels. There are, of course, 
many other means which might serve the purpose. 
And wheel brakes of higher capacity than those 
presently installed might be used. 


Gearing 


The transmission of power from a turbine shaft 
running at speeds exceeding 20,000 rpm involves the 
use of higher reduction ratios than are commonly 
employed in automotive practice. Since the exact 
ratios required would be a result of a tailoring proc- 
ess to determine the optimum desired values, much 
depends on the ingenuity of mechanical design. 
One solution would be to provide a primary speed 
reducer of about 5:1 or 6:1 at the output shaft, 
after which the drive could be taken to the rear axle 
in the normal way. The transmission for this unit 
would be simpler because a smaller ratio range 
would be required than in the conventional instal- 
lations. 

The noise factor present in the gearing may be 
very difficult to reduce to an acceptable level with 
the high ratios required. 


Controls 
A sudden supply of fuel at low operating speeds 
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Fig. 7—Schematic diagram of gas turbine powerplant installed in present automobile profile 
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could result in excessive operating temperatures 
and speeds. Therefore, limiting devices to prevent 
excessive temperatures and rotor speeds would be 
required. Both would need to be very responsive 
to sudden changes in operation and should override 
the fuel metering device at the limiting conditions. 

The problem of these limiting devices, which is 
the main problem in gas turbine controls, is com- 
plicated by the public’s demand for foolproof opera- 
tion without the operator’s attention. 


Fuel System Requirements 


Control-device, orifice, and fuel pump problems 
of the gas turbine will replace fuel-pump and car- 
buretor problems of the conventional engine. The 
output pressure required of the turbine unit fuel 
pump is considerably higher than for a conventional 
engine. An estimate of minimum output pressure 
indicates that with a fixed-orifice fuel nozzle, ap- 
proximately 200 psi would be required at maximum 
flow to maintain an idle-rate pressure of about 25 
psi. Since the fuel consumption of the gas turbine 
is higher than that of conventional engines, greater 
pump capacity would be required. 


Starting 


The compressor and its turbine must reach mini- 
mum operating speed before operation can be sus- 
tained. On this minimum speed depends the power 


requirement of the starter. With careful design, 
it should be not much greater than for a compara- 
ble conventional engine. 

A single application of the starting control should 
result in an idling engine. The starting cycle would 
include energizing the ignition spark, bringing the 
gas generator rotor to speed, and supplying the fuel 
at a proper rate. After firing, the starter motor 
should disengage. In case of failure to start, the 
fuel supply should be cut automatically to prevent 
flooding. The possibility of flooding must be elimi- 
nated, because flooding would cause burning fuel 
to be blown out with the exhaust gases and extreme 
metal temperatures of exposed parts. 

An interrupter coil could initiate burning of the 
fuel in the combustion chamber. Thereafter no 
ignition would be needed. A generator of approxi- 
mately conventional size would suffice. 


Air Silencer and Cleaner 


The gas turbine powerplant’s large air require- 
ments make its air silencer and cleaner an impor- 
tant consideration. A 125-hp turbine limited to 
1350 F has an air consumption about 11 times that 
of an equivalent conventional engine. Assuming 
that requirements for both types are the same leads 
to the conclusion that the turbine powerplant ‘!- 
lencer would take up three times the volume of the 
conventional-engine silencer. This is a rather 
severe requirement volumetrically, even with an 
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Fig. 8—Schematic diagram of gas turbine powerplant installed in present automobile profile, rear-engine installation 





estimate that is probably too small to allow effective 
silencing of the compressor noise. 

The filtering ability of the air cleaner for the tur- 
bine powerplant, however, need not meet the degree 
of fineness demanded by reciprocating engines. 
This is because a large percentage of ordinary dust 
may be combustible or volatile. If particle size is 
held to a value which will not damage the com- 
pressor, very little solid matter will pass into the 
turbine. 

But the large amount of air handled probably 
would call for very large surfaces and flow areas to 
minimize power loss. Location of the intake should 
avoid recirculation of exhaust gases. Otherwise, 
higher inlet temperatures would increase com- 
pressor losses. 


Exhaust System 


The volume of exhaust gases would be proportion- 
ately large. This may present several handicaps: 

1. To avoid high back pressures, which represent 
a serious power loss to a turbine, the system would 
need ducts of large area. 

2. Since the gases would likeiy be very hot, espe- 
Cilally with heavy loads at low speeds, their hori- 
zontal disposal appears inadvisable. 

3. Silencing the high-pitch noises would necessi- 
tate an excellence not now required in mufflers. 
Allowable back pressure would be low. 
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4. Hazard of fire and hot-gas damage would have 
to be kept to an acceptable level. 

Exhaust duct cross-sectional area for the 125- 
hp turbine powerplant is estimated to be 10 times 
the area of the conventional exhaust duct. Muffler 
size would probably be in the same proportion. 

Combining silencing with regeneration would al- 
leviate the space difficulty somewhat. Regenera- 
tion would also reduce outlet temperatures. A 
properly designed diffuser section in the exhaust 
passage might recover enough pressure from the 
high-velocity gas to compensate for the losses in 
the regenerator. 

A complete gas turbine powerplant is a very bulky 
installation, due primarily to its space-consuming 
ducts. Only the utmost in design effort can pre- 
vent the machinery space from overrunning the 
passenger and cargo space. 

Fig. 7 is a schematic diagram of a gas turbine 
powerplant installed according to the conventional 
pattern within a present automobile profile. Fig. 8 
indicates a rear-engine installation. Units are in- 
dicated to scale on the basis of comparable machines 
of present design efficiency with operating tempera- 
ture limited to 1550 F. 

In both arrangements, the bulkiness of the air 
handling devices other than the basic engine, ap- 
pears to present a serious problem, to which no sim- 
ple solution can be visualized. 
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Fig. 1—Horsepower versus years of development for C18 engine 


(This paper will be printed in full in SAE Quarterly 
Transactions) 


VER a period of 10 years, the horsepower output 
of the Wright C18 engine has been increased 

about 60%, its specific weight reduced about 40% 
(Fig. 1). At the same time, the engine has met de- 
mands for better operating economy and greater 
dependability. 

To attain these improvements, many important 
design modifications have been necessary, most of 
them in the power section of the engine, although 
the ignition system has also come in for its share 
of attention. 


Cylinders and Power Section 


Major gains in cooling, structural durability, and 
gas flow efficiencies have been obtained by replacing 
the cast cylinder head with a forged one. The cool- 
ing area has been increased and the temperature 
distributed more uniformly by reducing the fin 
thickness and spacing and proportioning the fin 
height around the head to provide maximum cooling 
in the critical exhaust seat and port areas. The so- 
called “coarse-fine” fin arrangement is used in 
which alternate fins are partly cut away in the front 
portion of the head, thus reducing the temperature 
rise of the air until it reaches the full finning in the 
hotter rear regions. Basic head structures have been 
redesigned to avoid having fin passages interrupted 
by discontinuities, and fin passages have been cut to 
the maximum depth instead of compromising for 
machining simplicity. The external cylinder outline 
has been redesigned to eliminate steps and section 
changes to permit a simpler and better fitting type 
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aper, Development of the Reciprocating Aircraft Engine,” 


as presented at SAE Annual Meeting, Detroit, Jan. 12, 1949. (This 
aper is available in full in multilithographed form from SAE Special 
it Price: 25¢ to members, 50¢ to nonmembers.) 
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BASED ON PAPER* BY 


J. Wiegand and E. H. Olson 


Wright Aeronautical Corp. 


of baffle. The effect of all these features is reflected 
in the fact that higher engine ratings have been es- 
tablished with a decrease in baffle pressure drop and 
weight flow of cooling air. 

Valve sticking characteristics have been improved 
because better heat transfer from the exhaust valve 
has been provided in the forged head by increasing 
the size of the guide boss, increasing the valve guide 
length, and by adding more cooling fins in the area 
of the boss. 

Valve seats are also more durable because the 
forged head has been redesigned to give a more even 
temperature distribution around the seat. A stain- 
less steel valve seat with a facing of stellite and an 
exhaust valve with a nichrome coating over its seat- 
ing face are being used because this combination of 
materials has been found to stand up well under the 
action of hot exhaust gases. With the new design 
virtually no valve or seat burning has been found 
in 450,000 hr of military and commercial operation. 

A high-nickel cast iron has been adopted for the 
exhaust valve guide, as it appears to have the best 
combination of corrosion resistance, heat conductiv- 
ity, and resistance to wear, as proved by the comple- 
tion of 400,000 engine hr of operation. 

Nickel plating of the ring grooves of the alumi- 
num pistons by the Electroless process has led to a 
major decrease in both ring and ring groove side 
face wear. Nickel applied by this process becomes 
harder as annealing temperatures are raised up to 
about 800 F, when a hardness of 850 Vickers is ob- 
tained. At 450 F, the hardness is about 600 Vickers. 
A plating thickness of 0.0005—0.0007 in. is being used, 
although thicker plating is possible. The Electro- 
less process is not difficult to use and does not 
require elaborate equipment, so that it is quite fea- 
sible to recondition pistons by this means of over- 
haul bases. 

Difficulties with cast-iron piston rings—which 
have increased as power ratings have increased— 
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have led to consideration of the steel ring with 
chrome-plated face. This ring appears to be du- 
rable from the standpoint of both breakage and 
scuffing, although some side face wear is still en- 
countered. 

Piston and ring durability has been improved by 
replacing the rotating jet, which provided more or 
less uncontrolled splash lubrication, with a fixed jet, 
which sends a stream of solid oil against the under 
side of the piston. 

By proper proportioning of jet size and oil supply 
pressure, an effective oil stream is obtained without 
jet clogging or exceeding permissible power section 
oil flows. 

As power outputs became higher, fine hairline 
cracks began to appear on the inside diameter of 
the pin boss bores on the connecting rods. The 
cracks, which ran parallel to the axis of the bore, 
were due to loading concentrations resulting from 
pin ovalization and bending. After trying out sev- 
eral ideas, a design was finally adopted that in- 
cluded a taper sided piston pin end on the connect- 
ing rod, which permitted the use of a piston with 
corresponding wedge-shaped bosses. (See Fig. 2.) 
In this way the pin bearing area in the piston was 
materially increased. 

At these higher powers and speeds, the unit load- 
ing in the torsion damper pins and bushings became 
too high and lateral vibrations began to cause 
trouble. 

Two methods of avoiding these difficulties have 
been developed. One method combines torsional 
and lateral dampening in one device. It consists of 
replacing the conventional torsional damper pin be- 
tween the crankcheek and counterweight with a 
series of crowned rollers. (See Fig. 3.) These 
washer-like rollers are contained in two races, one 
attached to the crankcheek and the other to the 
counterweight. Thus, the stack of rollers, acting as 
a unit, retains the function of the torsional damper 
pin, but, at the same time, due to their crowning, the 
individual rollers can oscillate in a fore-and-aft di- 
rection so that the suspended counterweight isolates 
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Fig. 2—Piston and rod assembly 


Fig. 3—Crankshaft assembly with segmented damper pin 
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Fig. 4—Crankshaft assembly with fore-and-aft damper 


the lateral vibration of the crankcheek. This 
crankshaft design has been successfully applied to 
one postwar engine model. 

Another design, which has shown considerable 
promise, consists of a counterweight integral with 
the crankcheek, to which is attached lightweight 
torsional dampers and a separate roller pin for fore- 
and-aft vibration dampening. (See Fig. 4.) This 
stiffening of the shaft increases any serious natural 
frequencies to values well above the operating range 
and permits the use of lightly loaded vibration iso- 
lators of simple construction. 


Ignition System 


The outstanding result of recent work on ignition 
systems for high-powered engines has been the de- 





velopment of the low-tension system. With this 
system, low potential impulses are generated by the 
magneto and transmitted through the distributor 
and harness to a set of induction coils mounted oy 
the engine near the spark plugs. A transformer 
steps up the voltage, which is then transmitted by 
short, detachable leads, to the spark plugs. 

This system offers such advantages as: 

1. Greater ability to fire partially fouled spark 
plugs due to the rapid voltage buildup. 

2. 60% reduction in spark-plug erosion rate, com- 
pared with that of the conventional system, due ty 
the low capacitance of the system. 

3. Reduced radio interference, since the entire 
system, except for short, high-tension leads, oper- 
ates at low voltage, and there are no high-tension 
gaps other than at the plugs themselves. 

4. The low-tension wiring in the harness is not 
as vulnerable to temperature, oil, moisture, leakage, 
and mechanical chafing, as the wiring in the high- 
tension system. 

5. The distributors incorporate a special set of 
breaker points for the booster circuit used in start- 
ing, thus permitting a retarded spark, which gives 
easier starts. In addition, since only low voltage is 
handled by the distributors, the danger of flashover 
between adjacent electrodes is eleminated. 

Incorporated in each distributor is an automatic 
spark-advance mechanism, which operates by cen- 
trifugal force to advance or retard the spark, as a 
function of engine rpm. During idle and high- 
power operation 20 deg BTC timing is provided and 
in the cruising-power range 30 deg BTC timing 
gives a 3-5% improvement in fuel economy. 





Three Approaches Seen 
' For Plane Landing Gear 


Based on paper by 
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Air Materiel Command 


UTURE airplane landing gear will develop 

along these three paths: 

1. Small higher-load capacity wheels, tires, 
and tubes and elimination of weight in shock 
struts. 

2. Landing gears eliminating need for paved 
surfaces, increasing aircraft operationai use. 
3. Complete elimination of landing gears. 

Development of smaller and _ stronger 
wheels, tires, and tubes may make inadequate 
the space for housing necessary brakes. Thus 
either more efficient ways of placing brakes 
in wheels or other means of stopping the air- 
plane must be devised. This line of attack 
may require some type of aerodynamic brake 
to provide sufficient braking. Development 
of these types already is being considered. 

Reducing shock strut weight calls for 





shortening their overall length. But this 
implies more efficient shock absorbers. The 
levered suspension gear type with a liquid 
spring shock strut holds a possible solution. 
Shortening the landing gear brings the air- 
plane closer to the ground. Such a move is 
feasible for the jet airplane, which needs no 
propeller clearance. 

Developing landing gear not requiring paved 
surfaces—such as the track type—will in- 
crease its weight. Decision in this case de- 
pends on the increased weight disadvantage 
compared with improved operational charac- 
teristics of the airplane. 

Entirely eliminating the landing gear de- 
mands intense research and investigation of 
catapults, jato, arresting gears, and other 
methods of landing and take-off. 

Only the future will reveal which of these 
development lines will govern on tomorrow’s 
airplane for transition from ground opera- 
tion to flight and return. (Paper “Landing 
Gear—Past, Present, and Future,’ was pre- 
sented at SAE National Aeronautic and Air 
Transport Meeting, New York, April 13, 
1949. This paper is available in full in multi- 
lithographed form from SAE Special Pub- 
lications Department. Price: 25¢ to mem- 
bers, 50¢ to nonmembers.) 
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ELECTRICAL EQUIPMENT Advances 


Car Road Performance Testing 


BASED ON PAPER* BY 


William A. McConnell 


Supervisor, Engineering Test Section 


REND toward electrical equipment for measuring 

vehicle performance on the road seems likely to 
continue, despite doubts of some engineers, for 
three reasons: (1) it can be adapted to a wide vari- 
ety of measurements, (2) indications or recordings 
of data are easy to get, and (3) commercially avail- 
able equipment is rugged and dependable. The vari- 
ous types of electrical measuring equipment and 
some of their uses discussed in this article bear out 
this contention. 

Many engineers believe it requires an electrical 


w Ways of Measuring Vehicle Performance on the Road,” 
1 at SAE National Passenger Car, Body, and Production 
Detroit, March 10, 1949. (This paper is available in full in 
phed form from SAE Special Publications Department 
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engineer to use such equipment. This is no more 
so than is a degree in electronics essential to en- 
joyment of a radio, or a knowledge of horology to 
use of a watch. Carefully organizing and arranging 
the individual pieces of apparatus, so that the ex- 
periment can be readily repeated, produces an in- 
strument anyone can use if he’s trained enough to 
put a round plug in a round hole. 

Some practical engineers still distrust any data 
which passes through a vacuum tube. But such 
equipment can be as trustworthy as many other 
accepted types. 

What the test engineer must Know is not so much 
how his tools are made, but what they can do, how to 
use or improvise them to suit new problems, how to 
check and cross-check measurements to assure 
accuracy. Typical examples follow. 


1. Hill Ability 
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The flatness of southern Michigan makes manda- 
tory a portable hill of indefinite length, adjustable 
to any gradient, to test grade-ability of vehicles. 
One way to get this hill is with a towing dynamom- 
eter (a power absorption device that provides a drag 
load and simulates the downhill gravity component 
which the vehicle must overcome on a grade). Elec- 
trical equipment, such as the eddy current retarder 
at left plays a big part in such a test set-up at Ford. 

Ford’s towing dynamometers are adaptations of 
the four-wheel drive Jeep and Jeep truck. With 
braking distributed between two axles, each vehicle 
can hold pulls up to about 3000 lb. The power train 
arrangement provides a power take-off shaft that 
can be driven from either two or four wheels through 
a two-speed transfer case, making an ideal drive for 
a power absorption device. 

We prefer a complete vehicle for a towing dyna- 
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mometer rather than a trailer controlled from the 


test car for three reasons. First, it is easier and 
quicker to couple up with a cable to the test car 
bumper than to provide an adequate trailer hitch. 
Second, it is handy to be able to maneuver the tow 
vehicle under its own power. At high-speed tests 
at low pulls it is sometimes necessary to use the en- 
gine of the tow vehicle to overcome its own rolling 
resistance. Third, some towing dynamometer tests 
involve so much auxiliary equipment that there is 
no room in the test vehicle for an extra observer 
and instruments. 

The Warner eddy current supplementary brake 
is used for power absorption in our dynamometers. 
There are no wearing parts. The rotor—in which 
the eddy currents are generated and short circuited 
—is built like a blower and cools itself. There is no 
water to freeze, no auxiliary fans and radiators 
are required. Being an electrical device, the re- 
tarder is easily controlled either by manual or auto- 
matic control of current supplied to the brake field. 

The load control is an adjustable voltage regula- 
tor which limits voltage applied to the brake. For 
speed control, a standard automotive generator, 
modified for separate excitation, is belted to the 
brake to give voltage proportional to speed. 

Closely associated with the towing dynamometer 
is the drawbar scale. Electric strain gage types fill 


the bill. Drawbar pull tests are particularly yajy. 
able for trucks to show the speed at which the truc, 
can negotiate a given grade. Curves, such as the on. 
below for a 14,000-lb GVW truck, should be mor 
useful to a customer, trying to determine why 
schedules he can maintain with a new truck, thay 
engine performance curves normally offered in sales 
handbooks. 
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2. Wheel Torque Measurement 


Measuring wheel torque is a typical use of re- 
Sistance strain gages in performance measurement. 
In cars with Hotchkiss drive, torque reaction on 






































the differential ring gear is carried through the 
axle housing through the springs. Thus a measure 
of torsion in the housing indicates torque on the 
ring gear or wheels. As shown in the diagram, strain 
gages were cemented to the housing with their axes 
at 45 deg to the maximum shear strain. Thus gages 
were subjected to direct tension or compression 
from torsional strains in the housing. 

Multiple gages are used in a bridge circuit. Gages 
are disposed symmetrically so that torque on both 
halves of the axle housing is averaged electrically; 
it is possible that one spring may carry more or less 
than its share of total torque reaction. Gage al- 
rangement is such that extraneous strains (like 
those from bending, lateral, or thrust loads on the 
axle housing) will affect gages in the same arm of 
the bridge in an equal and opposite way. Gages 
in different arms are affected in an equal additive 
fashion to prevent bridge unbalance from these 
unwanted effects. 

The accompanying chart typifies the data pro- 
duced from wheel torque measurements. Road-load 
power requirements determined this way show ac- 
tual power required at the wheels to propel the ca! 
down a straight level road. They are a direct meas- 
ure of tire, wind, and rolling losses—not obtainable 
in any other way. 

Towing test or coasting test data do not show in- 
creased losses in a tire when it is transmitting powe!, 
and not merely rolling. Comparison between powé! 
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needs of a 1948 and 1949 model, in the chart, shows 4200, 600, 120 






how m ch can be gained by more careful attention 
to wind resistance. As much possibility exists of 
improving fuel economy and performance by giving 1000| 600 
the encine less work to do as by making it more 

l€ . 
—— | torque measurements can give more infor- w 
mation used with towing dynamometer and draw- — 400) $60 
par equipment. Wheel torque and speed givespower © (|& /|3 
input to the tires, while drawbar pull and miles per 8 8 
hour tells net power output of the vehicle. By ¥eo0 300) 60 
running at various loads and speeds, tire losses can 8 : 
be evaluated as a function of power being trans- 3 iS st 
mitted =400| 200 §70 
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3. Acceleration, Braking and 
Maneuvering 


You cannot readily evaluate performance during 
transient conditions of acceleration, braking, and 
maneuvering without some means of recording data. 
A stopwatch is not much good for studying shifting 
characteristics of an automatic transmission. And 
at best, indicating meters give only a crude idea of 
how brake line pressures develop as the pedal is 
applied, of the steering effort in parking, or the 
extent of a shock load. 

The multichannel recording oscillograph, at left, 
is an indispensable tool for recording such data. 
Since almost any quantity we are required to meas- 
ure can be converted into an electrical signal, the 
oscillograph is a versatile device. 

It can record as many as 12 variables simultane- 
ously on a time axis, with accurate 0.0l-sec timing 
marks. We can run the paper slow or fast to 
spread out short duration events. We can equip 
it with galvanometer elements as sensitive as any 
that can be made, or with frequency response as 
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high as we have to go. We can watch the record as 


it is being made. Despite its delicate appearance, 
the oscillograph is rugged and has never broken 
down in service. 

The chart on the previous page is an example of 
an oscillograph record taken during a full throttle 
acceleration. A synchronous motor with a tuning 
fork control within the oscillograph puts timing 
lines on the record. Car speed is the recorded out- 
put of a fifth wheel, while distance marks originate 
in a commutator on this same fifth wheel, which ap- 








plies a pulse at 10-ft intervals. Engine spegg ; 
the recorded output of a Sun tachometer. Ang a 
acceleration trace comes from a small impedane. 
strain gage accelerometer mounted on a bracket “ 
the car floor. 

Oscillograph records of this type can be quickly 
cross-checked for accuracy. Speed can be checkeg 
against time and distance and acceleration againg 
change in speed and time—over the whole record o; 
over small portions. All traces can be calibrate, 
directly against the quantities they represent. 


4. Steering Effort Tests 


The steering effort test set-up at left shows how 
resistance strain gages can be applied to a simple in- 
strument to give indications or recordings. 

The oscillograph in this case is a simplified ver- 
sion, designed especially for automotive test work. 
It records on a 4-in. paper, operates on 6v, provides 
six channels, and uses high sensitivity elements s0 
that no amplification is needed. 

The steering effort wheel is an auxiliary designed 
to clamp onto the test car wheel, transmitting 
steering torque through a pair of cantilever arms 
which are strained proportionally. Gages on these 
arms are connected in a bridge circuit supplied 
by a 6-v battery, with dropping resistors to provide 


various scales ranges for different range switch 
settings. 


5. Cooling Tests 


Electrical and recording instruments also prove 
useful in road cooling tests. A multichannel record- 
ing potentiometer not only replaces an observer, 
but does a better job of temperature sampling. It 
takes readings about once every 2 sec, switches auto- 
matically from thermocouple to thermocouple, and 
prints the answer together with a number to identify 
the couple. 

The photograph of the test set-up at right shows 
why an instrument which replaces an observer is 
desirable. While the potentiometer records tem- 
peratures, the observer operates a pair of electronic 
counters to determine accurately transmission slip. 
He also reads a torquemeter to get the output power, 
from which the power loss can be determined. 
Storage batteries and inverters on the floor supply 


110 a-c power required by the counters and po- 
tentiometers. 
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Many Factors Affect Engine 
Octane - Number Requirements 


BASED ON PAPER* BY 





(This paper will be published in full in SAE Quar- 
terly Transactions.) 


RACTICALLY everything with which an engine 
F comes in contact has an effect on its octane- 
number requirement. It is the variation of one or 
more of these factors that is responsible for two 
phenomena that have been puzzling engineers for 
years: 

1. The requirements of a given engine may vary 
widely from one test to another. 

2. The requirements of engines of the same make 
and model may vary as much as 20 octane numbers. 

More specifically, a review of the literature or re- 
cent test car data show that each of the following 
factors has a definite influence on the octane re- 
quirements of an engine: 

e Atmospheric conditions. 

e Combustion-chamber deposits. 

e Type of fuel. 

e Type of lubricating oil. 

® Ignition timing. 

e Temperature of hot spot in intake manifold. 

e Temperature of jacket cooling water. 

® Type of driving. 

© Type of transmission. 


Atmospheric Changes 


The pressure, the humidity, and sometimes the 
temperature, of the air entering an engine have an 
effect on its knocking tendency. 

A series of tests run at varying altitudes showed 
that, for all practical purposes, the requirements of 
all engines are equally affected by variations in 
barometric pressure. As the pressure decreases 
about 1 in. (roughly equivalent to a 1000-ft increase 
in altitude) the requirement decreases by about 3 
octane numbers. 

Chassis dynamometer tests in which humidity 





per, “Factors Affecting Octane-Number Requirement,” was pre- 
ted at the SAE Annual Meeting, Detroit, Jan. 13, 1949. (This paper 
jilable in full in multilithographed form from SAE Special Publications 
Department. Price: 25¢ to members, 50¢ to nonmembers. ) 
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was varied by adding steam to the air entering the 
engine showed an average decrease in octane re- 
quirements of 2.5 units per 50 gr increase in mois- 
ture content per lb of air. The effect varied widely 
from engine to engine, though, the range for all the 
engines tested being 0 to 6.5 units decrease. The 
effect has been found to be greater for clean engines 
than for ones having an accumulation of deposits, 
such as those tested. 

Some engines seem to be quite sensitive to 
changes in atmospheric temperature, while others 
do not appear to be affected to any noticeable ex- 
tent. Of the eight makes of cars tested for this 
effect, only one was found to be significantly sen- 
sitive to temperature changes, the requirement in- 
creasing about one unit for each 10-deg increase in 
temperature when primary reference fuel (hep- 
tane-octane) was used. (The change was only 
about one-half as great when secondary reference 
fuels were burned, for reasons not yet definitely un- 
derstood.) 

These changes in atmospheric conditions are 
probably the major reason why a particular engine 
will have a different Knocking tendency when 
tested at different times. It follows, therefore, that 
test car data will be much more reproducible and 
consistent when, in addition to attention to engine 
adjustments, the testing is conducted under condi- 
tions substantially constant atmospheric tempera- 
ture, pressure, and humidity. 


Combustion-Chamber Deposits 


The requirements of the engines tested decreased 
by an average of 9.4 units when combustion-cham- 
ber deposits were removed, although here again the 
actual decrease for individual cars differed widely 
from this average, in many cases. The range was 
from 0 units to 28.5 units, depending on the type of 
fuel used, its lead concentration, the type of oil 
used, the type of engine, and the driving conditions. 

For instance, limited data indicate that when a 
special naphtha is burned, the-effect of deposits is 
much less than when a typical blend is used, thus 
pointing to the possibility of developing gasolines 
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Fig. 1—Average effect of sey- 
eral variables on octane-number 
requirement—all values based 
on normal requirement of 80 
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that do not produce as much of an increase in the 
requirement as mileage is accumulated. 

The tel concentration of the fuels does not seem 
to affect the requirement, for there was no average 
difference between the effect of deposits from clear 
and from leaded gasolines. 

Although much study is still needed to determine 
the exact effect of lubricating oil type on the re- 
quirement, it has been shown at various times that 
naphthenic oil is far superior to paraffinic oil in 
keeping the requirement down as deposits accumu- 
late. 

Data available are not adequate to show whether 
the popular oil additives used in the normal con- 
centrations have a significant effect on the change 
in requirement due to deposits. If oils of high ad- 
ditive content are to be used in the future, atten- 
tion should be paid to this factor, since it is entirely 
possible that high concentrations of additives in 
the oil may affect the octane-number requirement. 


Engine Adjustment 


One factor that was definitely shown by the 
tests to be important in causing the extreme varia- 
tion in octane requirements among engines of the 
same make and model, even when they are free 
from deposits, in good mechanical condition, and 
using the same fuel and lubricant, is differences in 
timing. 

Although the effect of ignition timing on the re- 
quirement is well understood, it does not seem to be 
realized generally how great the differences in the 
timing of two engines of the same kind can be. For 
instance, a variation of 20 octane units in the re- 
quirement of two engines of the same make and 
model was found to be due almost entirely to dif- 
ferences in ignition timing. In general, the re- 
quirement varies about 0.5-1.5 octane units per 
crankcase degree change in timing, depending, to 
some extent, on the octane-number level. 

Intake manifold hot-spot temperature was also 
found to have an effect on the requirement, chang- 
ing it by several units when reference fuels were 
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— and even more when other types of fuels were 
used. 

Other tests showed that an increase in jacket 
temperature is likely to impose a substantial pen- 
alty in raising the requirement. This fact should 
also be considered in conjunction with thinking 
along the lines of higher jacket temperatures to re- 
duce the size of radiator needed for a given engine 
(The use of coolants having heat transfer coeffi- 
cients different from that of water would be ex- 
pected to alter this change, of course.) 


Type of Driving 


It is generally recognized that severity of driving 
is a major factor influencing the requirement in- 
crease, and the sensitivity of some engine to “clean 
up” during severe driving is well recognized. This 
is not, however, a simple matter of reduction of 
deposit weight. Consider, as an extreme example, 
a certain engine, which accumulates 80 g of deposits 
when used in either passenger-car or heavy, over- 
the-road truck service on the same fuel and lubri- 
cant. The requirement increase in the former 
service is about 10 units average, but it is very little 
in the latter type of service. 


Torque Converters 


Since the torque converter seemed likely to im- 
pose the most drastic change in operating condi- 
tions of any of the automatic transmissions now 
available, it was chosen for testing to compare with 
the standard transmission. 

It was found that while the torque converter 
changes the knocking pattern of the engine from 
knocking at low speed to knocking at high speed, a 
typical commercial fuel that satisfies the engine re- 
quirement at low speed with a standard transmis- 
sion will also satisfy its requirement when a torque 
converter is used. 


Chart 


The average effect of some of the more important 
variables discussed is shown in Fig. 1. 
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New SAE FINISH STANDARD 


Aims to 


Help Engineer 


and Shop Man 


THE new SAE Surface Finish Standard will aid the 
| engineer, designer, shop man and inspector by es- 
tablishing a fundamental nomenclature and basic 
definitions for the characteristics of surface rough- 
ness, waviness and lay—collectively referred to as 
surface finish. The Standard, prepared by the SAE 
Surface Finish Committee’, is published in the 1949 
SAE Handbook. 

The SAE Standard cautions inspectors to avoid 
errors due to differences in material, contour, and 
type of operation represented by the reference sur- 
face and the work. It also urges care in using in- 
struments for comparison or direct measurements 
to ensure that the specified quality or character- 
istics of the surface is measured. Roughness meas- 
urements, unless otherwise specified, should be 
taken across the lay (direction of dominant pat- 
tern) of the surface or in the direction giving maxi- 
mum values of the reading. 

In addition to helping the shop production team, 
the SAE Surface Finish Standard gives the design 
engineer the terminology and blueprint language 
by which he can tell the shop, in an understandable 
way, the quality of surface he wants. The Standard 
does this in these ways: 

1. By setting up a surface finish terminology. 

2. By establishing a method to indicate quantita- 
tively surface irregularity characteristics. 

3. By creating definite classifications for various 
degrees of roughness and waviness, for several de- 
grees of lay. Ranges for roughness and waviness 


members of the SAE Surface Finish Committee are: A. F. 

Research Laboratories Division, GMC, chairman: E. J. 
hysicists Research Co.; E. G. Boden, Timken Roller Bearing 
-arvelli, Wright Aeronautical Corp.; D. Christian, Brush De- 
t Co.: L. M. Dalcher, Fairbanks, Morse & Co.; H. Ernst, Cin- 
lilling Machine Co.; H. Fisher, Bendix Products Division, Bendix 
Corp.; R. J. Greenshields, Shell Oil Co.; P. Huber; J. E. Kline, 
tic Hone Corp.; A. G. Laas, Studebaker Corp.; C. R. Lewis, 
Corp.; T. M. Logan, Caterpillar Tractor Co.; F. R. McFarland, 
Motor Car Co.; H. C. Richmond, International Harvester Co.; 
evens, Ford Motor Co.; M. C. Turkish, Eaton Mfg. Co.; and 
ung, Pratt & Whitney Aircraft. 
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Fig. 1—Terms related to specification of a surface. The new SAE 
Surface Finish Standard defines these terms as follows: Roughness— 
relatively finely spaced surface irregularities. On surfaces produced by 
machining and abrasive operations, irregularities produced by the cut- 
ting action of tool edges and abrasive grains, and by feed of the ma- 
chine tool are roughness. Roughness may be considered as being super- 
imposed on a wavy surface. Waviness—surface irregularities of greater 
spacing than roughness. On machined surfaces such irregularities may 
result from machine or work deflections, vibrations, and so forth. Ir- 
regularities may occur due to warping, strains, or other causes. Flaws— 
irregularities which occur at one place, or at relatively infrequent in- 
tervals in the surface—a scratch, ridge, hole, peak, crack, or check. 
Lay—the direction of predominant surface pattern. 





are divided into a number of steps and general types 
of lay established by type characteristics. 

4. By providing a set of symbols for use on draw- 
ings and in specifications and reports. 

(These parts of the SAE Standard substantially 
agree with Part 1 of the American Standard B46.1- 
1947, Surface Roughness, Waviness, and Lay. The 
SAE Standard differs from the American Standard 
in certain details; but it is hoped that a revision of 
the Ameriean Standard will bring the two Standards 
together.) 

Fig. 1 defines the nomenclature in the SAE Stan- 
dard and pictures those terms related to height, 
width, and direction of surface irregularities. The 











Standard also tells the designer how he can specify 
roughness, waviness and lay of a surface finish. 

It says that roughness height should be specified 
in micro-inches as the arithmetical average of the 


absolute deviation from the mean surface. This 
value is to be identified as the roughness number. 
For example, “16” means that the surface has an 
arithmetical average absolute deviation from the 
mean surface of 16 ?micro-inches. 

Although many engineers in the past have speci- 
fied roughness height as a root mean square value, 
the SAE Surface Finish Committee felt it wise to 
standardize on the arithmetical average value. The 
arithmetical value is a concept that shop men and 
machine operators understand. Engineers have ex- 
perienced difficulty in trying to explain RMS to shop 
personnel. The switch to arithmetical average, the 
Committee points out, will not require scrapping or 
changing of equipment or drawings. 

For most surfaces, the arithmetical average is 
about 10% less than RMS value. This difference is 
far less than the usual point to point variation on 
any one surface. However, if greater accuracy is 
desired, measuring instruments calibrated for RMS 
readings can be modified to give arithmetical aver- 
age values. Since surface finish is yet in its infancy, 
Committee members feel this is a propitious time 
for correcting the practice. A secondary reason 
given for the change is that the British are using 
the arithmetical average, which paves the way for 
international agreement on surface finish speci- 
fications. 

(American Standard B46.1-1947 presently permits 
specification of roughness or waviness height by any 
of these four terms: (1) maximum peak-to-valley 
height, (2) average peak-to-valley height, (3) arith- 
metical deviation from mean surface, and (4) aver- 
age root-mean-square deviation from mean sur- 
face.) 

Second item that the Standard details in the 
method-of-rating section, roughness width rating, 
is defined as the maximum permissible spacing of 
repetitive units of the dominant surface pattern. 
This may be specified in inches, adjacent to the lay 
symbol, as shown in Fig. 1. Irregularities, having 





Fig. 2—Surface finish symbols 


50 


Roughness height value is placed adjacent 
to and on the inside of the long leg. 
0.002 
50 Waviness height value, when required, is 
placed above the extension line. 
Z. 
0.002 , ‘ it tin i 
Lay designation, when required, is indi- 
so/ = cated by the lay symbol, placed under the 
extension to the right of the long leg. 
(A 
Roughness width value, when required, is 
0.002-.25* value, 
placed to the right of the lay symbol. 
50/= 0.005 


*“When waviness width value is required, 
the value may be placed to the right of 
the waviness height. value. 








This symbol indicates a direction parallel to the surtac, 
boundary. Example: Parallel shaping, end view of turn anj 
OD grind. 


This symbol indicates a direction perpendicular to the sy. 
face boundary line. Example: End view of shaping, jong. 
tudinal view of turn and OD grind. 


This symbol indicates a lay angular in both directions to the 
surface boundary line. Example: side wheel grind and tr. 
versed end mill. 


This symbol indicates multi-directional lay. 


Example: lap 
super finish. 


This symbol indicates approximately circular lay relative t 
the center of the surface. Example: facing. 


This symbol indicates approximately radial lay relative t) 
the center of the surface. 


BE 
X 
M 
C 
R 


The numerical value in inches of width of spacing is added 


005 to the right of the directional indication in the lay symbol 


Fig. 3—Symbols indicating direction of lay. A lay symbol used with ; 
surface symbol shall specify the direction of the visible pattern of the 
marks on the surface, according to the SAE Surface Finish Standard 





spacings up to and including the maximum speci- 
fied, are rated as roughness width and are to be in- 
cluded in the measurement of roughness height 
When no dimension is specified, notes the Standard 
spacings up to and including the width of the 
irregularities due to machine feed are rated as 
roughness width and are to be included in the 
measurement of roughness height. 

Waviness heights may be specified directly in 
inches as the vertical distance from peak-to-valley 
of waves. Waviness widths are rated in inches as 
the distance from peak-to-peak of the waves. The 
Standard calls for specification of the lay of a sur- 
face by a lay symbol indicating direction of the 
dominant visible surface marks. 

It also recommends values to specify for rough- 
ness and waviness heights, as shown in Tables 1 and 
2, respectively. Use of only one number indicates 
the maximum height of either height or width of 
irregularities. Any lesser value will be considered 
satisfactory. Using two numbers will be taken to 
indicate maximum and minimum permissible val- 
ues. Standards are not given for width values. 

Proper ways to note surface finish specifications 
are shown by the symbols in Figs. 2 and 3. Ex- 
amples of the right ways to use these symbols 1 
specifying surface finish on a drawing are show! 
in Figs. 4 and 5. 

The SAE Surface Finish Committee makes it cleat 
that this Standard is not a panacea for all surface 





Table I—SAE Roughness Height Values (Micro-inches) 


1 5 13 32 80 200 500 
2 6 16 40 100 250 600 
3 8 20 50 125 320 800 
4 10 25 63 160 400 1000 
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Fig. 4—1In this example of how sur- 

face finish symbols can be used, 

a roughness height of 16 micro- 
inches is specified 








finish problems that beguile the design engineer. 
For this reason it is important to clarify what the 
Standard does not include. 

It does not define what degrees of surface rough- 
ness and waviness, or what types of lay will suit any 
particular applications. First, this is impractical in 
the light of present knowledge. Second, such an 
attempt would be as far out-of-line as SAE specifi- 
cations for a particular steel to be used for a given 
part. Nor does the new standard specify the means 
by which to produce any degree of irregularities. 
While the design engineer specifies the kind of sur- 
face desired, the process engineer generally deter- 
mines how to get that surface. However, it is 
sometimes necessary to tie down the manufacturing 
process—such as lap, hone, and grind—because the 
designer has found experimentally that only one 
type of processing will do the job. 

And because of considerations governed by speci- 
fic applications, the SAE Surface Finish Standard 
does not concern itself with surface qualities such as 
luster, appearance, color, corrosion-resistance, wear- 
resistance, hardness, micro-structure, and absorp- 
tion characteristics. 

To correlate the use of surface roughness designa- 
tion and measurement all over the nation, the writ- 
ten standard is predicated on a set of master sur- 
faces having known roughness values and having 
a wide distribution of replicas. As yet, no accep- 
table set of specimens has been adopted by the com- 
mittee. However, the research sections of General 
Motors and Chrysler in conjunction with the Electro- 
forming Division of the U. S. Rubber Co. and the 
F. A. Ringler Co. are developing a set of geometric 
surfaces which they intend to offer to the Commit- 
tee. It is reported that the chief contribution of 
the new specimens is that they are of uniform 
roughness over the entire surface. The many sets 
of so-called standard surface finish blocks now 
being used bring confusion because the various 
kinds are not alike and the surface on any one block 
may vary from point to point. 

At present the proposed set of specimens is to 
have 18 surface roughness values corresponding to 
the preferred values in the standard from 250 to 
5 micro-inches arithmetical average height. Each 
specimen is produced by pressing a series of V- 
shaped grooves into a polished gold plate with a 
diamond tool of known angle. Spacing of the rul- 
ings is varied to allow the sharpest possible peaks 





Table 2—SAE Waviness Height Values (Inches) 





00002 .00008 .0003 .001 .005 015 
00003 .6001 -0005 .002 .008 .020 
00005 .0002 .0008 .003 .010 
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consistent with the desired depth. An electroform- 
ing method duplicates these master specimens. 
Copies taken from the originals are calibrated by 
taper sectioning. The accuracy of the roughness 
values of the geometric specimens is 10 times that 
of naturally machined specimens. 

It is proposed that unknown surfaces can be 
evaluated by suitable instrument comparison be- 
tween the unknown and the geometric specimens. 
Comparison by sight or feel is generally unsatis- 
factory because of the very different character of 
the geometric specimens from most normally ma- 
chined surfaces. However, if the accuracy of con- 
trol is such that sight or feel inspection is satis- 
factory, pilot specimens of the work being produced 
may be made and even duplicated for wide distri- 
bution in many plants producing the same article. 
These pilot specimens should be made of the same 
material and by the same production processes as 
the surface to be controlled, and they should be 
calibrated by instrument comparison with the geo- 
metric specimens. Where instruments are used for 
roughness checks, the instruments may be cali- 
brated from the geometric specimens. 

Proponents of the geometric specimens feel that 
the specimens can prove to be an absolute yard- 
stick for surface roughness measurement that will 
correlate all present and future surface roughness 
instruments and specimens. 

The SAE Standard tells the designer how to tell 
the shop, not what to tell it on surface finish. He 
must face the problem of specifying the right sur- 
face finish for the parts in his company’s products 
that result in their best performance and life. 

Against the background of the complex nature of 
a surface, he must determine what surfaces need 
finish specifications and why, what values to specify 
for each particular application, and how to evaluate 
and compare these surfaces. 

Metallic surfaces are complex because they vary 
irregularly from geometric patterns. Size and na- 
ture of these irregularities determine the finish of 
a surface. This irregularity makes it tough to 
measure and, therefore, to specify a surface. 

But finish of a machined part often is related to 
its performance and life. Wearing surfaces—crank- 
shafts, cylinders, and bearings—are particularly 
sensitive to finish. There is more than meets the 
eye on surface finish for these and similar parts, 
and you can take that literally. 

For example, two crankshaft surfaces may look 
and measure equally smooth; yet one will do the 


Fig. 5—The surface called 
for in this drawing, as des- 
ignated by the symbols, 
must have: roughness height 
of not more than 5 micro- 
inches and not less than 
4 micro-inches; waviness 
height of 0.0001 in.; wavi- 
ness width of 0.10 in.; 
roughness width of 0.001 
in.; and a multi-directional 
lay 
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Fig. 6—These cross-sections of steel surfaces have been magnified 2700 times. 





Type of finish and profilometer roughness values of each are: ‘a 


lapped surface, 2.5 to 3 micro-inches RMS; (b) finish ground surface, 8 to 10 micro-inches RMS; (c) ground surface, 28 to 30 micro-inches 
RMS; (d) ground surface, 48 to 50 micro-inches RMS; (e) turned surface, 110 to 120 micro-inches RMS; and (f) ground surface, 210 to 230 
micro-inches RMS 


job and the other will fail prematurely. If you 
magnified these surfaces several thousand times and 
studied the pattern, or lack of it, you would see 
peaks and valleys of mountainous terrain in the 
miniature, characteristic of metallic surface. (See 
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Fig. 6.) Such an examination would begin to reveal 
the complication in the surface finish. 

This is how the SAE Surface Finish Committee 
explains this difference in surfaces that may mea- 
sure equally smooth, but produce widely divergent 
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performance results. This group and other ex- 


perienced engineers feel that surfaces have two 
main characteristics, both of which are needed to 
identify them—roughness and character. 


Roughness is defined in the SAE Standard as sur- 
face irregularities produced by machining and abra- 
sive operations by the cutting action of tool edges 
and abrasive grains, and by the feed of the ma- 
chine tools. This roughness is superimposed on 
waviness—sSurface irregularities of greater spacing 
than roughness. On machined surfaces waviness 
may stem from machine or work deflections and 
vibrations, chatter, or from warping and strains. 

But while two machining processes may produce 
the same roughness, each imparts a different char- 
acter to the surface. For example, both honing and 
diamond boring may produce surfaces with rough- 
nesses of 20 micro-inches, yet one surface will differ 
from the other as to the geometric pattern of these 
irregularities. And each may differ in satisfying 
a particular use. 

All features of a surface which cannot be readily 
measured are conveniently labelled “character.” 
Most available instruments measure roughness only; 
shop men must determine character experimentally. 

Dr. Hans Ernst, a member of the SAE Surface 
Finish Committee, throws a little light on why each 
finishing processing imparts its own peculiar “finger- 
print” to the surface. He traces this to three fac- 
tors: (1) profile of the tool, (2) progression of the 
work or tool, and (3) size of the built-up edge frag- 
ments, related to the actual process of removing the 
metal. 

Contour of the tool will produce a certain surface 
shape on the work, depending on the progression. 
Small irregularities on the tool itself, says Dr. Ernst, 
will leave their mark. These tool contour marks 
leave a series of lines on the surface—depending on 
the tool’s progression—transverse to the path of the 
tool. Formation of the chip itself, a fragment of the 
built-up edge, imparts other marks to the surface. 

Even ground surfaces, under high magnification 
show up transverse irregularities—the path of the 
tool as it progresses over the surface and sheds frag- 
ments. 

This complex nature of a surface is one reason 
why specialists in the field vigorously endorse this 
rule: Don’t specify a surface finish unless you have 
to. Every time the engineer adds a specification to 
4 part, it costs money. Surfaces produced by attain- 
ing dimensional accuracy are satisfactory in most 
cases. Only surfaces that must satisfy certain per- 
formance criteria or whose behavior is important 
Should be controlled and, therefore, specified. 

Wearing surfaces represent one critical type as 
regards surface finish. Since two mating parts sel- 
dom fit exactly as the designer intended them to, 
some allowance must be made for wear in. Distor- 
tions in assembly and thermal distortions from run- 
hing an engine contribute to this deviation from 
designed fit. 

Should the cylinder be rough or should it be 
smooth, for proper break-in, and how much? Too 
smooth a surface, often a big temptation with wear- 
Ing parts, will produce too slow an initial wear. It 
seems that the higher the wear rate, the larger the 
wear particles that wear off. Too large particles act 
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as abrasives so that wear continues at the initial 
high rate. The surface never runs properly. It 
wears out before it wears in. 

Any practical design must compromise on a sur- 
face rough enough to compensate for initial misfits 
and distortions, but smooth enough to run in prop- 
erly. 

Another situation where surface finish plays an 
important role is in cutting tools. In general, the 
better the finish, the longer the tool life. For ex- 
ample, one company studying surface roughness on 
tools found in one case that a tool with 444 micro- 
inch finish on top machined about 8000 cast-iron 
differential housings. The same tool roughened up 
to 12 micro-inches produced about the same number 
of pieces. But when roughened up to about 38 mi- 
cro-inches, production fell to 900 pieces, and the 
tool failed by development of chatter patterns. 

Surface finish specialists feel that finish is much 
more critical for some tools than others, hinging 
upon chip formation. For example, it seems less 
important to have a good finish on high-speed steel 
than on carbide tools because high-speed steel tools 
produce a larger built-up edge. This protects the 
extreme tool edge somewhat and the finish at the 
edge is not too important. But carbide tools gen- 
erate very little built-up edge, if any, because of 
their high operating speed. For this reason the fin- 
ish is much more critical. 


Application Must Dictate 


Another item that surface finish specialists point 
out is with a hard steel on a hard steel, a reasonable 
range of roughness seems to be in order. For ex- 
ample, one manufacturer holds his transmission 
gear ball races to 16 micro-inches maximum. But 
when mating hard pieces with soft ones, a greater 
degree of smoothness is desirable. However, the 
roughness value that will do the job best depends on 
the particular application. 

The right roughness value emerges from experi- 
ence. Often the designer tackles a new job by mak- 
ing an educated guess on roughness value. Produc- 
tion and inspection groups will then observe the 
part in service and in test. This initial investiga- 
tion then forms the basis for agreement on the best 
finishes to use, what machines to produce them. 
Experienced engineers caution designers, “You can 
tell the shop what finish you want, but don’t try to 
tell them how to produce it.” 

After production on the part comes the job of 
evaluating and comparing its finish. Instruments 
for doing this range from the inspector’s finger nail 
to the electron microscope. It is not uncommon for 
an experienced man to check finishes by running 
his finger nail over them and come within 20% of 
instrument readings. In some cases feel will serve 
adequately for checking a surface against a physical 
standard. 

Equipment used for measuring surface rough- 
ness include comparators, tracer-type instruments, 
translucent plastic surface replicas, and micro- 
scopes. 

The Profilometer and the Brush Surface Analyzer 
are two of the commonly-used tracer-type instru- 
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ments. Both give adequate indications within the 
ranges for which they are intended—the Profilom- 
eter designed to include width of roughness up to 
about 1/32 in., the Brush Surface Analyzer, irregu- 
larities up to about 0.005in. The Proficorder, a sim- 
ilar instrument, records both roughness and wavi- 
ness. 

Translucent film replicas prove useful for study- 
ing surfaces of soft metals that would be scored by 
the stylus of a tracer-type instrument. Such rep- 
licas can be used like a photomicrograph negative 
and projected for enlargement. Procedure for mak- 
ing a replica with Faxfilm, best known of this type 
of material, is to wet the surface with a solvent and 
then apply a strip of acetate plastic. 





Since the advent of the first real attempt to con. 
trol surface finish in the 1920’s, the accuracy of syr- 
face roughness measurement has steadily improveg. 
It is foreseeable that using the ingenuity they haye 
shown in the past, the instrument makers will con- 
tinue to improve their products. Correspondingly, 
refinement of design has forced the designer ang 
the shop to improve the control of functional sur- 
faces. Still there are many shops that through ig- 
norance or fear of committing themselves still cling 
to antiquated notions concerning surface finish. It 
is hoped that the publication of the SAE Standard 
on Surface Finish will help to dispel some of the fog 
that surrounds the subject and that standard prac- 
tices will soon be followed throughout industry. 





JAMES D. REDDING 
has been named execu- 
tive director, Committee 
on Aeronautics of the Na- 
tional Research and De- 
velopment Board of the 
National Military Estab- 
lishment. 

Manager of SAE’s Aer- 
onautic Department since 
1941, Redding goes to this 
important governmental 
post at the direct request 
of Dr. Karl T. Compton, RDB chairman. Objective 
in appointing Redding, Dr. Compton writes is “to 
accelerate efforts within the RDB to bring aeronau- 
tics activities to a basis as sound and thorough as 
that already achieved in some of the smaller and 
more recently developed fields of research and de- 
velopment. . . . In many respects the day to day 
activity of the executive director of a Committee, 
serving as an expert consultant to the chairman of 
the board, has as much overall importance as his 
normal Committee duties of staff leadership within 
the Secretariat.” 

Under Redding’s leadership, SAE staff services to 
aeronautical technical committees have been devel- 
oped, integrated and expanded effectively to meet 
the requirements of vastly increased work of these 
committees in the last eight years. Prior to his 
joining SAE, he was associated with the Civil Aero- 
nautics Administration for several years, prior to 
which he had filled responsible engineering posts at 
Goodyear Zeppelin, Stinson Aircraft, Consolidated 
Aircraft, Curtiss Airplane & Motor, and Hall Alumi- 
num Aircraft. 

Redding was graduated from Wittenberg College, 
Springfield, Ohio, in 1930, and subsequently took his 
B.S. and MSE in aeronautical engineering at Uni- 
versity of Michigan. 





M. LeROY STONER, 
SAE staff engineer since 
1945, has been made 
manager of the SAE Aer- 
onautical Department, 
succeeding James D. Red- 
ding, it has been an- 
nounced by Don Blanch- 
ard, manager, SAE Tech- 
nical Committee Division. 

Stoner came to SAE 
from General Motors 
Eastern Aircraft Divi- 
sion, where, as chief of standards, he had carried 
important engineering responsibilities in connection 
with that company’s vast development and produc. 
tion operation in building Grumman fighters. 

At SAE, Stoner has coordinated the work of the 
Engine Subdivision, the Propeller Subdivision, and 
the Special Aircraft Projects Subdivision of the 
Aeronautics Committee of the SAE Technical Board. 
He had, in addition, handled the staff work of the 
Helicopter Committee since its inauguration in 1944. 

As manager of the Department, Stoner will also 
have under his direction not only these Subdivisions 
but also the Aeronautical Material Specifications 
Subdivision and the Accessories and Equipment 
Subdivision. 

Stoner began his engineering career in 1939 with 
Standard Equipment Co., then joined Link-Belt 
Speeder Corp., where he designed parts for various 
types of hoisting equipment. Expanding into the 
field of aircraft engineering, he later served as assis- 
tant project engineer for Globe Aircraft and later 
became a lead engineer with Curtiss-Wright Corp. 

He received his engineering education through 
work in mechanical engineering at University of 
Wisconsin and through supplementary courses in 


aeronautical engineering at Texas Christian Univer- 
sity. 
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RATE CAB DESIGN 


in survey of current trucks 


PAPER* BY 


Carl G. Seashore 


Charge of Motor Fleet Safety Educatior 
Public Safety, 
ania State College 


IG area for truck cab improvement lies in driver 

comfort features, according to a survey of 45 
fleets operating over 11,000 vehicles, comprising cur- 
rent models of 13 different makes. But most cab 
design factors, as even the manufacturers’ self- 
ratings indicate, fall midway between “no improve- 
ment desired” and “decidedly unsatisfactory.” 

Sources of greatest dissatisfaction, as the com- 
posite of fleet operator opinion in Fig. 1 on p. 40 
shows, are in the field of driver comfort and fatigue, 
with maintenance factors related to cab durability 
and accessory mirrors close seconds. Better seating 
facilities, more inside or protected outside space to 
accommodate materials and mandatory equipment, 
and better insulation protection for driver living 
quarters all are indicated. 

These ratings came from fleet operators and ex- 
ecutives as well as safety engineers of a commercial 
casualty insurance organization, which deals ex- 
tensively in truck and bus insurance. Each person 
teporting was encouraged to discuss the question- 
haire form with both drivers and maintenance de- 


F partment to get widespread viewpoints. 


Additionally, the manufacturers of the 13 truck 
makes were contacted and chief engineers rated 
their own vehicles in a number of cases. How fleet 
operator ratings compared with the manufacturer’s 
WWn rating are shown for three of the trucks in Fig. 
2,0n p. 41. 

Design factors selected for the questionnaire are 


1ow Much Advance in New Truck Cabs—A Review of New 
ns N 1 Available”’ > sented at SAE Annual Meeting 
S OW Waliabdie, Was presented at >AC Annual Vvieet ng, 

10, 1949. (This paper is available in full in multilitho- 


form from SAE Special Publication 


Department. Price: 25¢ 
rs, 50¢ to nonmembers 
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based on an operations analysis of the driver’s ac- 
tions, from the time he enters the cab until he leaves 
at completion of his trip. They include emergency 
items for which the driver must always be prepared. 
Others included deal primarily with maintenance 
of the cab proper, which greatly affects driver fatigue 
and morale. The 13 makes of vehicles covered in 
this survey represent well over 90% of the trucks 
bigger than 1% tons sold in this country. 


What Survey Showed 


To the author this investigation points up two 
things. First, the industry deserves a hearty vote 
of thanks for continuing improvement of both cab 
appearance and function. Second, that truck engi- 
neers and designers must try to build on existing 
progress. This latter item stimulates the following 
suggestions on cab design factors. So let us examine 
them in the order in which they appear in the survey 
report form. 

To facilitate entrance into the cab, it should be 
designed to permit the driver to get in from the 
right side. This is necessary to prevent on-coming 
traffic from running down the driver when the truck 
is parked at the curb. Cab interior arrangement 
should permit the driver to swing from right to left. 
Normal arm and leg movements in either stepping or 
Swinging into the driver’s seat must be considered. 

These are a few things that truck designers should 
keep in mind about fire prevention: Insulating ma- 
terials in many cases become oil soaked and are fire 
hazards in themselves. Often electrical wiring is so 
constructed that the wires must be bent for removal 
or repair of parts. Bending cracks those wires which 
have become brittle and electrical fires often result. 
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Although the Interstate Commerce Commission 
requires a fire extinguisher in the vehicle, legal re- 
quirements represent minimum needs, frequently in- 
adequate to protect the vehicle. This makes it 
desirable, from an operating and cost standpoint, to 
provide space for carrying a readily accessible ex- 
tinguisher of ample size to fight electrical, engine, 
gasoline spillage, and tire fires. 





DESIGN FACTOR 


1. EASE OF ENTRANCE 
a. from left 
b. from right 

2. FIRE PREVENTION 
a. Retardant materials 
b. Electrical fire—dash 
c. Space for extinguisher 


3. HEATING 
a. Defrosting 
4. INSTRUMENTS 
a. Location 
b. Visibility—daytime 
c. Visibility—night 
d. Freedom from glare 
5. INSULATION TO 
a. Heat 
b. Cold 
c. Noise 
d. Vibration 
6. INTERIOR COLOR USE 
a. Pleasing 
b. Ease of cleaning 


7. MIRROR FACILITIES 

a. Left—to rear 

b. Left—to side 

c. Right—to rear 

d. Right—to side 
8. OPERATING CONTROLS 

(Location and ease) 

a. Steering 

b. Shifting 

c. Pedals 

d. Handbrake 
9. SEATING 

a. Adjustability 

b. Ride—comfort 

c. Cushion texture 
10. STABILITY—DURABILITY 
Mounting 
Doors and hinges 
Floor Boards 
Running Boards 
Upholstery—trim 
Windows—regulators 
3k: SPACE FACILITIES 

a. Head room 

b. Seat room 

c. Bills—logs, etc. 

d. I.C.C. equipment 

e 

f 


mero 


. Radio dispatching 
. Chains, rags, bags 


. Ahead 

. Overhead 

. Right and left 
. Maneuvering 
. Defrosting 

. Rain wipers 





Small 1-qt extinguishers are entirely inadequate 
except for city operations where fire department 
are quick to respond. For over-the-road trucks, jp. 
Side facilities should allow instantaneous grasp ¢ 
an extinguisher of at least 1-gal capacity of the 
carbon tetrachloride type, or of a 15-lb capacity jy 
either the CO, or dry powder CO, types. 

Heating is a regional problem. But facilities mys 
be considered in the original design which yj 
furnish adequate heating capacity and in the desireg 
direction. Shut-offs are needed to eliminate hea: 
when cooling is desired. 

Along with heating goes defrosting, which js 
closely allied to temperature and humidity condi- 
tions conducive to condensation on the windshield 
Electrically-conductive glass might be the answer 
to this bugaboo. 

Instruments, the next item, should be located so 
that the driver can see them with a minimum shift 
of his eyes from the road, regardless of engineering 
difficulties. His attention must be forward continu- 
ally, especially with the truck traveling at 50 mph— 
or about 75 ft every second—on narrow roads re- 
quiring him to drive with his outside duals an inch 
or two from the road edge. Searching for instru. 
ments behind steering wheel spokes or hand brake 
levers constitutes a hazard. Vision specialists can 
advise us on eye movements and the time lag in ad- 
justing to visual demands of the driving job. 

In the field of visibility psychologists have done 


excellent work and results of such studies are avail- 
able. 


Insulation Essential 


Insulation against heat, cold, noise, and vibration 
are essential from a driver’s comfort standpoint. 
Some method of permanent sealing against drafts 
entering through doors, windows, and floor boards 
would eliminate a lot of driver dissatisfaction. 

Noise control seems to be a matter of both sound 
proofing and shock proofing. Comparative sound 
(noise) levels on different vehicle makes can easily 
be determined. Such objective measurements would 
constitute a strong sales point for those manufac- 
turers who properly sound condition their cabs. 

Vibration looms as a less serious problem in the 
light comprehensive studies, such as those of the 
SAE Riding Comfort Research Committee, and war- 
time experience. Perhaps vibration damping 
mounts, of the type used for aircraft instruments 
and engines can be developed for cab suspensions 
Such insulation should greatly lower cab mainten- 
ance as well as prevent driver fatigue. 

Cab designers might also borrow a page from in- 
dustrial use of color both as a safety measure anc 
aid to cleanliness. Because the cab is the drivers 
living quarters during most of his waking hours, ! 
should be made easy for him to keep clean. Fo! 


Fig. 1—This isa composite rating by operators of 45 fleets of cab 

design factors for recent models of 13 truck makes. The numerical 

ratings represent the following: 1—no improvement desired; 2—superior; 
3—-satisfactory; 4—unsatisfactory; and 5—decidedly unsatisfactory 
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what about the possibility of extending 
mat over the door frame edge so that he 
) dirt directly outside the cab rather than 
ecumulate in the usual crevices? 

facilities are one factor which almost all 
irveyed unanimously criticized. Commer- 
eles must offer vision without distortion 
ir, to both sides, and along’ side the vehicle 


on each side in the so-called “blind spots.” De- 
velopment of a mirror system that reflects in the 
desired directions, without vibration, that permits 
simple but positive adjustment, will eliminate a 
large percentage of accidents in backing, parking, 
passing, or being passed. 

Operational ease of vehicle controls are stressed 
in many ads. 


Fig. 2—This is how cabs for 
three specific truck makes were 
rated. Solid line is the fleet 
supervisors’ ratings and dotted 
line the manufacturer's own 
rating numerical ratings are de- 
fined as follows: I—no im- 
provement desired; 2—superior; 
3—satisfactory; 4—unsatisfac- 
tory; and 5—decidedly unsatis- 
factory 
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This boils down to the motion study 








DESIGN FACTOR 


s 


10. 


11. 


12. 
13. 


EASE OF ENTRANCE 
a. from left 
b. from right 


FIRE PREVENTION 

a. Retardant materials 
b. Electrical fire—dash 
c. Space for extinguisher 
HEATING 

a. Defrosting 
INSTRUMENTS 

a. Location 

b. Visibility—daytime 
ec. Visibility—night 

d. Freedom from glare 
INSULATION TO 

a. Heat 

b. Cold 

c. Noise 

d. Vibration 
INTERIOR COLOR USE 
a. Pleasing 

b. Ease of cleaning 


MIRROR. FACILITIES 
a. Left—to rear 

b. Left—to side 

c. Right—to rear 

d. Right—to side 
OPERATING CONTROLS 
(Location and ease) 
a. Steering 

b. Shifting 

c. Pedals 

d. Handbrake 
SEATING 

a. Adjustability 

b. Ride—comfort 

c. Cushion texture 


STABILITY—DURABILITY 
Mounting 

Doors and hinges 

Floor Boards 

Running Boards 
Windows—regulators 


SPACE FACILITIES 
Head room 

Seat room 
Bills—logs, etc. 
L.C.C. equipment 
Radio dispatching 
Chains, rags, bags 
VENTILATION 
VISIBILITY 

Ahead 

Overhead 

Right and left 
Maneuvering 
Defrosting 

Rain wipers 
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technique, which most truck makers use extensively 
in their manufacturing operations. Industrial engi- 
neers could have a field day studying control posi- 
tioning, manual or foot pressures required in steer- 
ing, shifting, foot pedals, and the hand brake. 

The seat problem amounts to providing the driver 
a comfortable seat—both for multiple stop opera- 
tions and for several hours of constant driving. Al- 
though more study has been given this item than 
any other cab design factor, further consideration 
should be given by individual manufacturers or the 
industry as a whole to determining driver spatial 
requirements. 

The seat should be adjustable. It should permit 
a wide range of movement forward and backward, 
up and down, and in varying the seat back angle. 
A factor too little considered is the seat cushion 
height under load to accommodate the truck driver 
population, and the related dimension of driver 
eye level with the cushion under load. 


Based On Maintenance Records 


Maintenance records are largely the basis for con- 
sideration of the tenth item, stability and durability, 
since they directly reflect repair costs. But in- 
directly, and you cannot measure it, is the annoy- 
ance and distraction to the driver from lack of 
stability and durability. They combine to take his 
mind off his job. Quality of “durability” items has 
progressively improved; but there is still much 
trouble from parts such as cab hardware and window 
regulators, which are too light for the job. 

More space for the driver and the equipment he 
must carry is in order. No matter what the seat 
room available, it is still possible to arrange seating 
facilities and location of steering column and pedals 
to greater advantage. This again depends on truck 
driver sizing, determined either by scientific method 
or by costly trial-and-error method. 

All drivers carry bills, orders, forms, and other 
papers. A practical pocket or compartment for 
holding these papers would eliminate many damage 
and loss claims against the carrier because of loss or 
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illegibility of papers thrown or blown throughoy, 
the cab. 

Random inspection of cabs indicates that driver, 
stow safety and spare part equipment in spots jp. 
accessible in emergencies, or heap them on the flog 
together with chains, rags, tools, and personal bags, 
Although accessory companies have tried to package. 
ICC equipment, adequate and accessible space shoyiq 
be provided for it. Provisions also will have to tp 
made for two-way radio equipment. 

Ventilation is another sore spot with drive, 
They feel that passenger car developments coy 
readily be applied to commercial vehicles. 

With visibility we again get into seating, wing. | 
shield shapes and sizes, corner post construction 
glare elimination, and defrosting. The driver muy 
be able to see the full 360 deg in a horizontal plane 
and see upward and downward from this horizonta} 
plane. This he must do under all weather and light- 
ing conditions. 

Somewhat disturbing is the trend toward curved 
glass sections of the windshield. Photographs of, 
grid outlined on a blackboard indicate low or mini- 
mum distortion through straight glass sections, but 
an unacceptable degree of distortion when photo- 
graphed through curved sections. 

Rear quarter windows and larger rear vision win. 
dows have helped tremendously in maneuvering ani 
backing trucks. An area still extremely bad froma 
safety standpoint is the large “blind angle” caused 
by the front corner posts. A new design might in- 
corporate narrower corner post structural members 
perhaps even overlaid at the corners with a trans- 
parent material to minimize such dangerous blind 
spots. 

And drivers almost unanimously criticize vacuun- 
operated windshield wipers, which they say are 
either too slow or stop operating completely under 
heavy pulls. Since many present-day commercial 
vehicles are designed to operate normally at about 
three-quarters of maximum engine capacity, vacuum 
wipers are almost useless on any type of grade 
under excess pull. 
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Extrusions Last Longer, 


Cost Less Than Forgings 


BASED ON PAPER* BY 


Claud L. Stevens 


Supervisor, Quality Control Laboratories, 
Rouge Automotive Manufacturing Operations 


and Gosta Vennerholm 


Metallurgist 


Ford Motor Co 


QUEEZING hot steel through dies much like tooth 

paste through a tube produces less costly and 
better-performing parts than conventional forging. 
Ford’s experience with hot-extruded car spindles 
points up facts about materials and methods that 
yielded these attractive results. 

In conventional forging practice, a bar or billet 
first is heated to forging temperature, and then put 
through a series of operations in forging dies 
rounted in an upsetter, hammer, or press. This 
usually consists of first rolling or upsetting, block- 
ing to preform to shape, and striking in the finish 
impression to fill out the form. Then the forgings 
are either hot or cold trimmed. 

Number of steam hammer blows depends on size 
and shape of the forging. A front-wheel spindle 
made as a hammer forging required 10 to 12 blows. 
The stock trimmed off as flash weighed about 30% 
of the original billet, as shown in Fig. 1. 

Extrusion forging differs from conventional forg- 
ing in that a punch and die confine the heated 
metal so that it can flow only into the shape de- 
sired. The extruded forging is not the product of 
pounding or squeezing an oversized piece of steel 
to fill the die impressions with a resultant flashing 
as Surplus. It is the result of confining the correct 
Volume of heated steel in a specially-designed die 
in Which sufficient pressure is exerted to make the 
metal flow or extrude into the die cavities. 

Correct and economical billet shape has much to 


“The Application of Hot Extrusion Methods for Automotive Pro- 
was presented at SAE Annual Meeting, Detroit, Jan. 10, 


This paper is available in full in multilithographed form from 
p hograp 
a1 Publications Department. Price: 25¢ to members, 50¢ 
mbers. ) 
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do with producing satisfactory extrusions. For ex- 
ample, a number of shapes were tried for extruding 
the passenger car front wheel spindles. 


Objection to a rectangular billet was the abrupt 


loading of the press because of the large contact 
area between punch and billet. Spherical shapes 
presented the problem of locating the billet in the 
die. Billets cold sheared from 21'-in. diameter 
round bar stock to the correct length proved best 
for two reasons. See Fig. 2. 


First, the diameter and length of stock permits 





Fig. 1—Flash on these car front spindle forgings represents scrap steel 
weighing 30% of the original billet. Extrusions produce no such waste 
since the billet for this process contains the actual amount of steel 


required for the part 
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self-location in the die. Second, during press opera- 
tion the punch first contacts a very small area of 
the billet so that much less inertia need be over- 
come to get the metal in motion. Greatest load 
comes when the pad is squeezed to thickness. But 
this is at the end of the down motion, when the 
press crankshaft is in position to deliver the most 
pressure. 

Billet heating must be controlled to get a uniform 
temperature throughout the piece. In general, best 
temperature for extruding is the temperature at 
which the metal can be deformed to the greatest 
extent, with the least effort, and without impairing 
its quality. Consideration must be given to tem- 
perature increase during the extruding operation— 
caused by internal friction from rapid deformation. 
If maximum forging temperatures are used, this ad- 
ditional heat may overheat and damage the steel. 
Temperature of 2240 F is considered satisfactory for 
the front wheel spindle extrusion. 

Billets scale during heating and may cause 





Fig. 2—Best shape billet for the 
front wheel spindle extrusion is 4 
piece sheared from 2'2-in. diam. 
eter round bar stock. Note that 
the billet locates itself in the die. 
And the punch initially makes 4 
line contact with the billet. When 
maximum pressure is needed to 
extrude the flattened billet through 
the die, the press can deliver it be. 
cause it is near the end of the 
down motion 























trouble. The scale tends to pack into corners of 
the die and adhere to the face of the punch. Abra- 
sive action of the scale wears out the die surfaces 
and greatly shortens die life. 

A small high-temperature salt bath provided 
scale-free heating. But surplus salt carried out on 
the billet had to be removed to prevent its building 
up in the die. Quickly passing the heated billet 
through a water spray removed this excess salt. 
Although producing satisfactory billets for extru- 
tion, the salt bath furnace was too small and too 
slow to satisfy press capacity. 

A continuous-type induction billet heater then 
was set up which can clean-heat three billets per 
min. This is less than half the estimated press 
capacity, but was considered satisfactory for ex- 
perimental pilot operation. More than 300,000 ex- 
truded spindles have been made on this pilot unit 
It is being kept in operation until completion of a 
permanent installation. 

Low die life with hot extrusions requires attention 


Fig. 3—Comparison of equipment 








EXTRUSION 


and personnel required for equal 

production of front wheel spindles 

by the upset and hammer forge 

method and the extrusion method. 

The extrusion process requires 80% 
less floor space 
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Fig. 4—Difference in working conditions between the forging and ex- 
trusion methods are exemplified by the way in which the billets are 
heated—forging method above, extrusion method below 





tru- 
too to die materials and other factors affecting die life. 
Best die material found to date for spindle ex- 
then trusions is the 5% chrome type containing: 0.30-0.35 
, per carbon, 0.25-0.60 manganese, 0.80-1.20 silicon, 4.75- 
IT eSS 


5.50 chromium, 1.0-1.5 tungsten, and 1.4-1.8 molyb- 
eX- denum. Dies of this material, properly heat- 
) eX- treated to about 50 Rockwell C, have produced be- 
unit tween 6000 and 9000 extrusions in a press running 
of a at 30 strokes per min. 

At this speed, the die and punch are in contact 
with the heated metal long enough so that a sub- 
stantial amount of heat is transferred to the die 
member with each forging produced. But in the 
pilot unit operation, the limited heating capacity 
three per minute) allowed enough time between 
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80% 


extrusions so that excess heat was conducted from 
the dies fast enough to prevent their overheating. 
Special die cooling was not considered necessary. 
But an oil-graphite die lubricant frequently is ap- 
plied to the dies. It has been suggested that the 
residue from this compound furnishes an insulating 
coating on die surfaces. 

Making extrusions on a modern forging press 
operating at higher speeds than the pilot unit press 
brings the dies in contact with the hot billet for a 
shorter time. But the number of extrusions pro- 
duced (about eight per minute) does not permit 
enough idle time to conduct the heat away from the 
die surfaces. This calls for some special cooling 
method. A spray of air and water directed on the 
punch and die cool and blow away any scale or 
foreign substance. 

This extrusion method of producing hot-formed 
steel shapes accrues both economic and engineer- 
ing advantages. 

First economy feature is the savings in steel. 
Billet for the old method weighed 7% lb per spindle 
as against a 5'%4-lb billet for the extruded spindle. 
This 30% gain per unit represents a saving of about 
10 tons of steel per day that would otherwise be 
scrapped as flashings. And a 40% saving in die 
costs is estimated. 

The extrusion method also saves equipment, floor 
space, and labor over conventional forging, as shown 
in Fig. 3. This is the equipment required for the 
upset forge method: 

@ 4 2500-lb Steam Hammers, 


e@ 4 Trimming Presses (for trimming the flash), 
and 


@ 5 Slot-Type Billet Heating Furnaces, 
@ 5 4-in. Upsetting Machines, 
@ 1 Snag Grinder, 


@ 4 Slot-Type Billet Heating Furnaces (to reheat 
preformed billets), 


@ 4 Restrike Presses (to restrike and straighten 
forgings). 





Fig. 5—These macro sections show how more nearly like the ideal are the fiber flow conditions in the extruded spindle (right) as compared with 
that in the conventional forging (left) 
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Fig. 6—Stress analysis for fatigue testing of the conventional spindle forgings required 5000 sq ft, 
front wheel spindle to compare extrusion versus compared with only 1000 sq ft for extruded spindles 


conventional forging —an 80% saving 


The capital investment required to set up equip- 
ment for extruding forgings is very much less than 
for the upset and hammer method. It also offers 

Now compare this with the following equipment ‘Savings in equipment upkeep, greater flexibility in 
required for hot extrusion: case of model changes, and much improved working 

, , ‘ conditions, as shown in Fig. 4. 

@ 2 700-kva Induction Heating Units, The engineering advantage of hot extrusions 
e@ 2 1500-ton Forging Presses, stems from increased strength for equal sections, 
e 1 Trim Press, and because of close-to-ideal fiber flow conditions. 
Fig. 5 demonstrates this. 

To compare fatigue life of extruded versus forged 
spindles under service-duplicated loading condi- 
tions, a special test fixture was built. It applies a 
bending moment to the spindle so that stress in the 
two critical sections would be in the same propor- 





@ 2 Double Wheel Grinders. 








Table 1—Spindle Fatigue Test Orientation 
Bending 


Test : a , Nominal 
Group Fixture —_— — B gone 1 Stress at* 
Type ype (in.-Ib) Station | 
A Flange 8A-3105 3017 9625 50,000 
Extruded | 
B’ Flange 8A-3105 3017 9625 50,000 
Forged 
C King Pin 8A-3105 3017 9625 50,000 
Extruded 
D_King Pin 8A-3105 3017 9625 50,000 
Forged 





* Completely reversed load, moment and stress in all 
cases. 
Fig. 8—The rear axle driving pinion gear forging (left) and the rear 
axle shaft forging lend themselves to the extrusion process 
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Extrusion Advantages Explained 


{on discussion by 


R. A. Mitchell 


Pittsburgh Forgings Co. 


and T. A. Hewson 


Lessells and Associates, Inc. 


Jpeg ay Savings and greater endurance im- 
parted to the part by the hot extrusion method 
are debated by discussers Mitchell and Hewson. 

Mitchell questions the difference in manpower 
requirements between the two processes. His com- 
pany uses @ six-man crew for drop-forge production 
while production-scale experiments show a mini- 
mum need of five men for the extrusion method. 
These figures are for each hammer or press in 
operation. 

While the extrusion method produces more pieces 
per hour, Mitchell feels its greatly shorter die-life 
decreases the higher overall production rate, as 
witnessed by the 6000 to 9000 pieces from a set of 
dies. 

The authors reply that they get no more than 
6000 to 9000 forgings per die impression before re- 
work by the drop-forge method. And these dies had 


Table A—Fatigue Test Results 


blocker impressions as well as finisher impressions. 
In the drop-forging method, they point out, work 
done from billet to finished forging is distributed 
over three die impressions. Two of these cost as 
much to sink and maintain as the one impression 
required to do all the forming—from billet to fin- 
ished forging—in one stroke of the press by the 
extrusion method. 

On the equipment side, Mitchell says the fabri- 
cator must weigh the considerably higher cost of 
1500-ton presses and precision induction heating 
equipment against the relatively inexpensive drop- 
forging equipment. And independent fabricators, 
supplying different products to various customers, 
find the board hammer a much more flexible pro- 
duction tool than the large press. 

Vennerholm and Stevens feel the volume of 
spindle forgings justifies the 1500-ton forging 
presses since the savings amortize the cost in a 
reasonably short time. 

Hewson’s interpretation of the comparative fa- 
tigue test results differ from the author’s. Pointing 
to Table A, developed from Fig. 7 in the article, he 
notes the overlap of ranges of endurance life. 
Forged spindle fatigue life lies within range of 
endurance life for the extruded spindles, he observes. 

Range midpoint for the extruded spindles is about 
2% less than the average, while for the forged 
spindles it is 8% greater than the average. Hewson 
feels this may show a difference in skewness of the 
probability distribution curves, which may indicate 
lack of statistical control—insufficient number of 
tests. 

And fact that endurance life spread for the ex- 
truded test spindles is nearly double that of the 
forged ones indicates to Hewson a greater uniformity 
in the forged product. 








Range of En- Range Endurance 

durance Life Midpoint Average Life Spread 

(Approximate) (Approximate) (Approximate) 
Extruded 190,000-450,000 320,000 325,000 260,000 
Forging 230,000-370,000 300,000 277,600 140,000 
tion as in severest service conditions. A bending 


moment diagram for the fatigue test conditions is 
shown in Fig. 6. 

Nominal stresses selected were 50,000 psi at Sta- 
tion 1 and 61,500 psi at Station 7. 

Since the load capacity of the fatigue test machine 
selected for the test is 1000 lb, a leverage device was 
hecessary to produce the desired load of 3017 Ib. 
The complete test fixture has a 4 to 1 lever arm 
Neorporating needle bearings at the load points. 
The link attached to the spindle is fastened securely 
ty the clamping action of the split hole at the 
distance of 3.19 in. from Station 1. The spindle is 
‘Supported by the flange, which normally holds the 
brake plate. 

The first series of tests was run using this means 
of support for the spindle. In view of the possible 
failure in the kingpin boss of the spindle, the test 
fixture was revised for a second series of tests to 
hold the spindle on the kingpin. 

Each spindle in each group was mounted in the 
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fixture and load applied to duplicate the conditions 
in Table 1. Completely reversed load was applied 
at the rate of 1800 cycles per min until failure. All 
test spindles were made from SAE 5130 steel and 
heat-treated by quenching from 1500 F in a caustic 
solution. They then were removed at between 400 
and 600 F and drawn to a Brinell hardness of 302 
to 341. 

Fig. 7 graphically illustrates the data obtained 
from these fatigue tests. It shows that average 
fatigue life of the extrusions exceeds the forged 
spindles by 17.3%. 

A number of forgings—such as the transmission 
main shaft gear forging, rear axle driving pinion 
gear forging, and rear axle shaft forging—are being 
considered for extrusion. As shown by Fig. 8, these 
shapes lend themselves to extrusion. The largest 
diameter of the forging permits use of a punch 
opening in the die, large enough to receive a volume 
of stock necessary to extrude the shank section and 
form the flange or gear end. 
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RECISE adherence to split-second schedules is 
the over-riding characteristic of Operation Vit- 

tles, the Berlin Airlift, the greatest air transporta- 
tion project the world has ever known. 

Three main air corridors stretch from the Soviet 
blockade line into Western Berlin. The southern 
entrance corridor from Frankfurt in the American 
Zone requires a roundtrip of 563 miles. The north- 
ern entrance corridor from the British Zone requires 
a roundtrip of 274 miles. All corridors are 20 miles 
wide, or at the speed of a C-54, 6 min, Fig. 1. 

Air traffic control has been an amazing develop- 
ment and is one factor which has made possible 
the excellent record of the operation. 

Aircraft operate as close as 3 min apart with an 
altitude variation of 500 ft between each cargo 
plane. This pattern eliminates stacking. Should 
a plane miss an approach in one of Berlin’s three 
airdromes, it immediately returns with its full load 
to its home base so as not to interrupt the following 
flights. 

This pattern for even flow, together with radar 
and ground controlled approach for all landings 
makes missed approaches at the airport few. 

In addition to Templehoff’s ground controlled ap- 
proach a new micro wave early warning surveillance 
radar unit scans a 100-mile radius around the air- 
port. It controls airlift traffic to Templehoff, 
Gatow, and the new Tegel airports—the last of 
which was built after the blockade of Berlin was 
imposed. 

The 300-odd air transports are operated by 457 
crews consisting of pilot, co-pilot and engineer. 

The schedule calls for 5000 tons of supplies to be 
delivered daily. Flights are continuous seven days 
a week in all types of weather. 





* Remarks by Rear-Admiral Whitney were presented at SAE National 
Transportation Meeting, Cleveland, March 29, 1949. 


Loading and unloading are planned on schedules 
as precise as those of the flying routines. 

At the Rhein-Main, Wiesbaden, and Berlin Air- 
ports some 3000 displaced persons and Germans are 
hired as stevedores under a supervising force of 55 
officers and 295 enlisted men of the Army Transpor- 
tation Corps. In addition nine Heavy Truck com- 
panies and a Transportation Truck Battalion 
Headquarters are on hand. 

Standard Transportation Corps’ 10-ton semi- 
trailers and a four to-five ton tractor combination 
are used to load and unload the planes which carry 
10 tons of freight on each trip. Trailers are loaded 
at the railhead, then moved to tractor parks, and 
finally alongside an empty airplane. 

Precision here is essential, because center of grav- 
ities of the load must be properly placed. Each 
piece is marked for proper location in the transport 
Two-thirds of the trailers are kept on the “ready 
line” to await other calls. About one day’s cargo, or 
more than 5000 tons of supplies, are kept on trailers 
at all times. 

A load of normal commodities can be stowed and 
tied down in 25 min on the average. Special load- 
ing equipment, it was found, cannot work fast 
enough for this tight schedule, and forklifts are 
used only in loading and unloading particularly 
heavy items. 

Unloading at the Berlin end is carried on 
Similar precision. As soon as a plane taxies to an 
unloading strip an empty truck-trailer combination 
heads for the cargo hatch. Six of the 12 stevedores 
board the plane, a small chute is placed from the 
hatch to the trailer, and the airplane is unloaded 

Records of 2% min to unload 5000 lb from a C-47 
and 8 min to unload 20,000 lb from a C-54 have been 
established. Daily average for unloading the C-545 
is generally 12 min. 

Nearly 400 men are used on each of four shifts 
around the clock in Berlin to accomplish this pro- 
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Fig. |—Pattern of the Berlin Airlift 
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digious feat of freight handling. A field officer 
is in charge, with three officer cargo directors, 3 
non-commissioned line chiefs, 30 checkers and 360 
stevedores. Cargo directors use walkie-talkie ra- 
dios. 

Loaded trucks are then sent to warehouses or 
other destinations and return to await their turn to 
pick up another load. 


Truck Maintenance Vital 


_ Maintenance of these trucks and trailers is as 
important as repairing aircraft. This is done by 
Army truck maintenance companies, each of which 
is relieved for a 10-day rest after 30 days. 

After 200 hr of operation the cargo-planes go to 
Burtonwood, England, for major inspection, Fig. 2. 
After four such inspection trips planes are sent to 
Westover Field, near Boston, with a cargo of repar- 
able engines. Then they are sent to one of three 
reconditioning plants. 
€ plane picks up replacement crews at the crew 
‘cement training base at Great Falls, Mont., 

iS to Westover, and returns with spare parts 
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and new crews. The Atlantic roundtrip usually 
takes 70 hr and reconditioning 44 days. 

Unification has proved to be feasible in this 
operation. The job would have been impossible if 
Air Force and Navy personnel were not working 
under a single standardized system. Closely co- 
ordinated is the essential work of the Army Trans- 
portation Corps. 


Operation Vittles has made these points crystal 
clear: 


© An adequate large transport plane capable of 
carrying 25 tons of cargo 3000 miles, easy to load, 
easy to operate, and cheap to maintain is needed. 


®A national fleet of these large transports in 
profitable commercial operation which would be 


ready, on short notice, to enter military service in 
our national defense. 


® Standardization upon progressive maintenance 
instead of conventional preventive maintenance for 
commercial and military fleets. 


In no other operation could so many advances in 
air traffic control and ground crew training .have 
been achieved in so short a time. 





OF WMieriit 


aeneresis UR FER 
—— 

ans 

A ES CEE OOO wy 


~~ 














RENDS in car body design go back to birth of the 

horseless buggy since they represent step-by-step 
evolution toward a goal rather than merely annual 
mechanical changes. 

The original horseless carriages—such as the Olds 
Locomobile—were horse-height buggies fitted with 
power and steering, meant to duplicate or slightly 
better the speed and traveling possibilities of the 
horse-drawn vehicle. 

The buggy for the horse was at a certain height 
because that was the height of the horse and to see 
beyond the horse one must be above it. To make a 
vehicle of that height, wheels had to be large; and to 
climb up into the high body one had to have a step, 
so that with the assistance of a convenient handle or 
a boosting friend one could get up into the seat 
without too much embarrassment. 

Because of the deficiency in foot-pounds on the 
part of the horse, these buggies had to be made of 
the lightest possible weight—the seat just barely 
wide enough to accommodate passengers and the 
body down below just wide enough to keep the feet 
from spilling over. The dashboard and the whip- 
socket were left over from the horse era. 

Development of roads went hand in hand with the 
development of cars. And so we have designed our 
trends to fit the roads as they came. 


Fenders 


The horse did not make enough speed with the 
buggy so that there wasn’t any real necessity for 
fenders, or “mud guards” as they were called in 
those days. 

Some carriages had nice patent leather contrap- 
tions; but they were mostly swank, for at horse 


Car Body 
Linked 


speeds the mud didn’t fling very far anyway. Some 
of the first horseless carriages even tried to use iron 
tires like a buggy, or hard rubber tires like perambu- 
lators. The cruising speeds were less than 20 mph 
so that there wasn’t much performance require- 
ment. Merely to own a car put one in a social class 
even without its being chromium-equipped. 

The fender, however, and the buggy step have 
come through quite a period of development. First 
there was just the step. Then there were the 
fenders of flat metal. Then the fender was run 
down to the step to keep the mud from piling onto 
the step and the step was continued back clear t0 
the rear fender, making a long “running board.” 

This, too, got covered with mud. So the brackets 
that held it out from the body were covered with 
metal bridging the gap between the fender and the 
body or frame. 


Running Boards 


For many years this arrangement continued. The 
running board got more luxurious and edged itself 
with chrome and the fenders were bumped out into 
the most graceful of curves. But the running board 
still stayed, occupying its space in the width of the 
car and taking away from the possibility of width 
inside the body. 
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Consulting Engineer 


Later the body was moved out almost to the out- 
side of the running board with a little bumper strip 
along the edge. But in the 1949 trend the front fen- 
der has now emerged completely into the side of the 
body, which has gone out the full length of what 
were the running boards, so that this space can now 
be inside the car instead of out. 

From the front view the fenders have gone also 
through quite a metamorphosis. Originally they 
were a flat sheet, wire-edged, held out from the body 
by exposed brackets; but the mud flew sideways and 
splashed into the side of the engine hood. So a 
fender “skirt” was put on the inside between the 
fender and the body form, slanting down to form a 
guard and also giving a support to the fender. 

Then as soon as this skirt got down to the frame, 
the hood—in another sheet of metal—rose up on the 
other side of this fender “well” and on over to cover 
the engine compartment. It took many years to 
learn that it takes a lot less metal to go straight 
across than to go down and back up again. 


Traditions, Trends, and Tendencies in Car Body Design,” was 
at SAE Detroit Section, Feb. 16, 1949. (This paper is avail- 
| in mimeographed form from SAE Special Publications De- 
Price: 25¢ to members, 50¢ to nonmembers.) 
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Beginnings in Car Body Design 


Horse gave way to engine, but the buggy bridged the 
changeover, as in the first White steamer built in 
1900 (far left) 


Mud guards, the predecessors of fenders, made their 
appearance on cars such as this 1900 Oldsmobile 
(center) 


The running boards (now a vestige of yesteryear) and 
windshield were considered advanced features of this 
1908 Model T Ford (left) 


But at first we rounded off the bottom of this 
fender well and the next year we rounded it off less. 
Then we moved the lamps out into the fenders a la 
Pierce Arrow, and dropped the well from the top of 
the lamps down and then up over the hood. 

But in the 1949 trend the “well” is practically done 
away with. The metal coming up the sides of the 
car curves around the lamps and goes directly 
across to the other lamp and down again in straight- 
forward clean-design fashion, with just enough 
curvatures in between to take away the curse of flat 
areas. 

This has given a much more tailored and scientific 
look of authority to the front end of our motor cars 
for 49 than in any previous year. 


Radiator Grille 


The radiator grille has been both a designers’ de- 
light and nightmare. In the early days we merely 
had a honeycomb radiator exposed in front and it 
was simple. The air went in and cooled the engine 
and went out again. Then in the old Scripps-Booth 
we came to a V-type pointed radiator. To make 
the radiator that shape, however, was too expensive. 
So a grille was put in front to give the radiator a 
pointed shape. 

And then we began to use cars in winter; and so 
the grille was arranged with a series of shutters with 
thermostats to turn the air on and off and to keep 
radiators and engines at constant temperatures. 

Then came the furor on streamlining and “air- 
flow,” and one firm, particularly, built a car with a 
so-called streamlined body and its outer appearance 
was different than anything of its day. It was rad- 














ical and the public flocked to it, opening-the door to 
see what new thing was here. When they opened 
the door and looked in the same old interior was 
there;so the public could not visualize it as being 
radically better. The design had not gone quite far 
enough, but it did bring in a very definite trend— 
that of lifting the hood straight up instead of having 
side gates down the fender well. 

Shortly after all cars had the hoods lifting up like 
an alligator’s mouth to give accessibility to the 
powerplant inside. 

When this came the old radiator grille did not fit. 
We dropped the air entrance closer to the road, 
widened it and narrowed it, cluttered it with dragon- 
like chrome jaws and teeth and hungry look that the 
cars had for several engineeringly emotional years. 

In 1949 the lifting hood design is simpler and 
cleaner. The grille in front has been tailored down 
to a point approaching simplicity. But it still does 
take the heat down low off the hot concrete road in 
summertime, where the air is 20 to 50 deg hotter 
than. it-would be if the air could be taken in higher 
up. And since the watercooled engine is limited in 
its top temperature to 212 F at ceiling with water- 
cooled plants, this is a considerable handicap. 


Bumpers 


But in the new cars our center of glare and swank 
seems to be not the body nor the grille, but the tre- 
mendously powerful and sturdy glistening bumpers 
fastened on to the front and rear. And the more 
surely a car has a giant gaudy bumper on front and 
rear, the more certain it seems to be hung on by a 
mere flimsy piece of concealed strap iron to make 
sure that the bumper won’t get hurt if there be a 
crash. 

But in the ’49 trend bumpers are closer to the car 
and much better attached. They are now a part of 
the body design instead of looking like an after- 
thought accessory. 


Lamps 

Lamps have gone through this same change. 
They started out as a separate lantern effect hung 
on the side of the corner posts of the first cars. 
Then entering the fender well period they were sup- 
ported on a bracket filling the gap between the 
fender and the hood, just in a position where they 
could most be in the way of engine accessibility. 

When the crocodile hood type began, however, the 
lights were moved out into the fender. They ceased 
to be an excrescence and became the eye of the 
vehicle. 


Rear Fenders 


Some firms have already absorbed the rear fender 
also into the body, and all of them will. Trends 
and changes in the ’49 car, however, are so obvious 
that the new look of the Hudson, the Nash, the Ford, 
the Studebaker, the Kaiser-Frazer, and others has 
been received without question, whereas some of the 
designs retaining a part of the old look have been 
criticized for not having moved fast enough. 

In the eye of the public, the rear fender is already 
gone as a separate attachment on the side of the car. 
As soon as this fact is accepted, all other cars will 
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follow. Separate fenders will have no place in th, 













next trend in motor cars. os 
Rear End corne 
There has been a more varied change in the sha +e 
and method of the rear end of motor cars than in «oo 
other parts of design. In the old days we had the In 
square rear end with the wind eddies blowing all the glass 
dirt back up against the back window and separate Safet 
fenders squeaking on either side. put i 
Then came the streamlined era with the root i sofet 
curving clear down over the back in a smooth cop. glass 
tour, giving some of the best looking automobilesIM™ gnic 
that have been produced. corn 
But three things have brought the recent trenq: Th 
one, the demand for more luggage space; two, the more 
necessity for better rear vision; and three, an up- struc 
certainty on the part of the industry as to whether drive 
the engine is going to stay in front or back. The up t¢ 
trends in body design have been carried on so that denl 
when that engine change comes there will be a min- come 
imum amount of body change. com} 
As a matter of fact, several of the cars now run- post 
ning would look even better running in the other imp: 
direction. At present their more expensive wind- only 
shields are in back. If the rear windows were mate, Agu 
as they are in ’49, for purposes of better vision to the ’ 
rear, they have not met that requirement. With 
three people sitting in the back seat we have no ‘ 
better driver vision in the ’49 car through the mirror . 
than we had in ’48 or ’47. whe 
The glass below the shoulders of the rear seat pa-fame 
sengers does no good except to make a traveling °° 
showcase of the body. A certain amount of privacy °° 
has been taken away from the occupants and a con-m *Y“ 
siderable amount of baggage space has been lost by the 
the deep rear window. This undoubtedly is a trend low 
this year; but it will be only as permanent as the acm 8 
curacy of its meeting the problem it started out t T 
solve. whe 
of t 
Windshields the 
Development of windshields has been a great 0" 
problem from the beginning. At the first we had 
none and wore goggles, dusters, raincoats, and fut 
coats, as we had done in the old sleigh-bell days wit! V 
the horse vehicles. car 
Then we put on a straight sheet of glass as a wind ical 
shield in a steel frame and cowered behind it in they val 
rain. Later, a cloth top to supplement, running in. 
from the top of the windshield back with its sidey sid 
braces stolen from buggy tops. But when it rained his 
we were in trouble. The windshield would get dirty the 
and muddy and we couldn’t see through it. vas 
So Bill Rands put a split across the windshield 7 
with a hinge so you could tip the top part of them of) 
glass back and supposedly shoot the rain over you Ser 
head as you peeked around the corner. One of ol the 
big firms in Detroit was founded and put into iS ro 
present big position in the industry by this ver int 
clever invention. Sor 
Then came closed cars. We had straight vertical be 
glass between corner post frames. And hand-opé! th 
ated wipers would sweep back and forth whenevélg 
we could take our hands off the wheel to semi-cle@ his 


the glass so we could see through it (just as they 4 
today, except that they work themselves). 
Then some inspired designer slanted the ¢!4 
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packwards, and as the streamlined era came it 
janted more. Because of great simplicity of in- 
stallation and better appearance, we rounded the 
rmers of all our windows including the windshield 
glass, so we could pull a wire on a little strip and put 
the whole sheet of glass into its position in one fell 
swoop. But we still had the corner posts! 

In 1949 we are seeing a first trend toward curved 
glass windshields. These will be more expensive. 
safety glass Was more expensive, but was originally 
put in by the cheapest car of its day because of the 
safety feature. That will also be true of curved 
glass Windshields. They will grow into designs 
which within a few years will eliminate the present 
corner posts of the windshield as we know it. 

This one item of design has been responsible for 
more deaths and acidents than any weapon of de- 
struction of which I can think. Most of us old 
drivers, driving in perfectly clear weather, coming 
up to cross roads without an obstruction, have sud- 
denly come face to face with another car which has 
come up at the same time on the cross road, each car 
completely hidden behind the other fellow’s corner 
post so that neither saw the other until a crash was 
impending. In most cases a bent fender was the 
only result, but our automobile clubs can give you 
figures on fatalities as well. 


Clearance 


Cars started at about 1214 in. clearance on a 96-in. 
wheelbase. They could go over a very big bump 
without hitting anything. As our cars and wheel- 
bases have gotten longer, we have dropped the body 
clearance at the center between the wheels to an 
average of something around 9in. Butin some cars 
the clearance of mechanical parts below has been as 
low as 5 in. from the ground. These cars were de- 
signed for boulevards and hard roads. 

To give the passenger more space between the 
wheels, engines have been moved partially forward 
of the front axle, creating a front overhang beyond 
theaxle. To add luggage space there is excess over- 
hang in the rear of almost all of our ’49 cars. 


Car Interiors 


Within the last few years practically all motor 
cars, all of which were known to be good mechan- 
ically, have been purchased for their appearance 
Value. These cars were purchased from the outside 
in. If the customer didn’t like the looks of the out- 
side, he did not buy no matter what was inside; and 
his wife generally made the decision. However, 
there have been changes in the inside which have 
vastly improved the new cars of previous production. 

This year we have at least caught up with the idea 
of putting the rear fenders behind the rear seat pas- 
sengers. We have the full width for the rear seat in 
the automobile—that is, for the seat, not the head 
tfoom. Because the fender is out of the way, car 
interiors are now much roomier in width, although 
Some have suffered slightly from lack of leg room 
because of too little wheelbase to fully accomplish 
the result. 

But we are beginning to give to the purchaser for 
his own use a little greater percentage of the ground 
area he purchased when he got the car. Seats used 
to be two persons wide. Now you seat three com- 
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fortably in either seat. Only penalty is the long 
tunnel that must go through the middle of the floor 
from the engine in front to the axle in back—a 
handicap for not having the power in the rear end. 
And we know of no way to do away with this tunnel 
as long as the engine is in front. 

The length from back seat to dash has changed 
but little, merely that this whole space has been 
moved forward to allow the passengers to use more 
interior without interference of machinery. This 
whole room also has been dropped, particularly in 
the Hudson. 

This tendency to give the owner more of his 
ground area as usable space inside of his auto- 
mobile will be a trend continued into future design. 
So far he has been given more interior space merely 
by widening out the car to take in the running board 
space wasted heretofore. The next attempt can be 
to give him a greater length of interior body for 
more leg room, comfort, and ability to move around 
which he does not have today. 


Outlook 


By gaging the trends from away back at the begin- 
ning until the present day, one can pretty well chart 
the path of future changes in cars. 

First, study must be made to eliminate the corner 
posts; and second, study to increase the vision at the 
rear above the heads of the rear seat passengers. 
Study must be made of weight distribution for car 
safety when using the brakes at high speed. Atten- 
tion must be paid to the strength of the roof of all 
of our cars to prevent their crushing if the car 
should overturn. Study should be made to enclose 
all the wheels, and with a crash bumper running 
entirely around the car. 

There is great significance in the fact that the 
Army has now adopted aircooled engines for all of 
its heavy-duty trucks and vehicles, for use under the 
hottest and the coldest conditions of operations. 
This type of engine is winning its position through 
performance reliability and certainly not because of 
any influence by car or other manufacturers. 

If this performance is so different, then there 
might be something lost if real study were not made 
of the possibilities of aircooled engines for passenger 
cars. Certainly they are more economical per 
horsepower, much lighter in weight than our pres- 
ent engines, take less space, and run better under 
much worse heat and cold conditions. But it also 
must be admitted they give out more heat and make 
more noise! 

For that reason, if aircooled engines are adopted, 
they will undoubtedly go to the rear of the car, to 
prevent that heat from coming back into the vehicle, 
to be better able to insulate the noise away from the 
passengers, and to add to accessibility. 

Another study might be made so that baggage 
space could be used as passenger space when bag- 
gage is not carried. We make the seven-passenger 
car in volume, get six snug passengers into the car, 
and have almost half as much space for baggage in 
the rear not being occupied by baggage. Perhaps 
a future trend might be to make the passenger space 
larger and have some of that space usable for bag- 
gage when baggage was carried, which is certainly 
a small percentage of the time. 
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Fig. 1—Distributing-plate type of multiple-port injection 
















BACK PRESSURE CONTROL 


NJECTING the fuel into the cylinder ports of per- 
| sonal-aircraft engines circumvents many of the 
difficulties of conventional induction systems. But 
if the delicacy and complexity of the multiple-port 
injection systems devised so far are any indication, 
high costs will confine application of the systems 
to luxury-class aircraft. For other classes, eco- 
nomics will impede multiple-port injection systems 
in competition with conventional fuel systems in- 
corporating the pressure carburetor or a speed- 
metering unit. 

Properly designed multiple-port injection pro- 
vides excellent distribution of fuel to all cylinders. 
It prevents refrigeration icing in most of the mani- 
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BACK PRESSURE CONTROL 
REMAINING DIVIDERS 


LINES TO INDIVIDUAL 

CYLINDER PORTS 

CONTINUOUS FLOW NOZZLE 
Fig. 2—Flow-divider type of multiple-port injection 





E-PORT FUEL 


Beneficial 


fold and helps solve other cold-manifold problems. 
It improves acceleration characteristics. And it 
makes possible design of manifolds for distribution 
of air only. (Like conventional fuel systems, pres- 
ent designs of port-injection fuel systems require 
metering devices—such as the float-type or pres- 
sure-type carburetors or the speed-metering device, 
which are also discussed in the paper on which the 
digest is based.) 

Fuel-system experts are considering various types 
of multiple-port injection devices. Here are three 
of them: 

1. Distributing-Plate Type (Fig. 1)—A rotating 
distributing plate with one or more perforations 
faces a stationary plate with one perforation for 
each cylinder port. As the distributing plate ro- 
tates, its perforations mate in firing order with the 
perforations in the stationary plate, and fuel flows 
from the pressure supply to the nozzle lines. Feed 
is intermittent through fixed-orifice nozzles. Bal- 
ancing jets equalize the flows through the various 
nozzles on a given engine. 

To reduce the high pressure requirement char- 
acteristic of fixed-orifice nozzles, a variation of this 
system incorporates a third plate to modify dura- 
tion of injection. In terms of crankshaft degrees 
the plate shortens duration at idle and lengthens 

_ duration at full power. 

The distributing-plate system requires a metering 
device able to discharge at some predetermined 
pressure; the simple float-type carburetor won’t do. 
Fuel from the metering device passes through 4 
high-pressure pump which forces the metered quan- 
tity of fuel through the distributing device ane 
nozzles. The pump’s bypass is controlled to main- 
tain the desired conditions at the outlet of the 
metering device. 

2. Flow-Divider Type (Fig. 2)—For each cylinder 
port, there is a flow-divider unit with diaphragm, 
control valve, and jet. All jets for a given engine 
are balanced to give the same flow at a given pres- 
sure drop. The diaphragms and valves act to equal- 
ize pressure drops. 

A common fuel feed manifold maintains equa 
pressure on the upstream side of the jets and on oné 
face of the diaphragms. The other face of the 
diaphragms is subjected to the pressure existing 
downstream of the master-divider jet. Diaphragm 
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INJECTION 
But Costly 


and valve in the other dividers act to equalize pres- 
sure downstream of their jet with that of the mas- 
ter divider. Flow is continuous through variable- 
area nozzles. 

3. Positive-Displacement Type (Fig. 3)—A varia- 
ble-displacement injection pump contains one pis- 
ton for each cylinder port. The pistons are driven 
by a wobble plate. An internal bypass control regu- 
lates pump discharge to the quantity of fuel sup- 
plied by the metering device. 

Because the injection pump is of the positive-dis- 
placement type, its variable-area nozzles do not 
require exacting balancing. The pump obviates 
need for a separate high-pressure injection pump 
but requires micronic fuel filtering to avoid plunger 
sticking. Flow is intermittent. 

Continuous and intermittent port injection ap- 
pear to give equally satisfactory results. Choice 
between fixed-orifice and variable-area injection 
nozzles depends on two factors: the range of in- 
stantaneous flows and the need for equalizing flow 
among different nozzles on the same engine. 

The first factor favors variable-area nozzles and 
militates against fixed-orifice nozzles. Since with 
fixed-orifice nozzles, pressure drop required varies as 
the square of the flow, nozzles small enough to give 
good spray at idle conditions require excessively 
high fuel pressures to deliver flow required at high 
engine speeds. For example, if a fixed-orifice noz- 
zle requires a pressure drop of 10 psi at idle and 
maximum-power fuel flow is 20 times the idle rate, 
the nozzle will require a 4000-psi pressure drop at 
maximum power. In fact, considering inertia ef- 
fects with the shorter period of injection, the figure 
would be higher. 

In surmounting the variable-flow complication, 
variable-area nozzles run afoul of the other one. 
They are difficult to balance accurately, especially 
over the wide range of flows encountered with in- 
termittent injection. 

Even under steady-flow conditions, it was found 


*Paper “Fuel Systems and Carburetors for Personal Aircraft” was pre- 

ted at SAE National Aeronautic Meeting, New York, April 13, 1949. 
S paper is available in full in multilithographed form from SAE 
al Publications Department. Price: 25¢ to members, 50¢ to non- 
bers. ) 
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A, J. Volz, 


Chief Engineer, Stromberg Aircraft Carburetor 
Engineering 


S. M. Smith, 


Ass't. Chief Engineer, Stromberg Aircraft . 
Carburetor Engineering, 


and M. R. Balis, 


Sales Engineer, Aircraft Fuel Metering 
Section 
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impractical to balance variable-area nozzles with 
the accuracy needed for the distributing-plate de- 
vice. However, they can be used where flow di- 
viders control flow because there, small variations 
in nozzle characteristics will not affect distribution. 

It may take considerable effort to develop varia- 
ble-area nozzles whose spray characteristics are 
satisfactory over the entire range of flows. 

Like all systems designed to handle small flows 
with precision, multiple-port injection systems will 
be expensive to build and to maintain. Of course, 
systems may be simplified somewhat during de- 
velopment, and distributing and metering functions 
may be combined in one device. But unless the 
ultimate system is considerably simpler and easier 
to build than fuel-system experts expect now, only 
luxury-class personal aircraft will be able to bear 
the cost. And for this service, port-injection sys- 
tems will probably need load compensation and den- 
sity compensation. 

The many problems involved in arriving at a 
satisfactory fuel system for personal aircraft make 
it essential that engineering work of the airplane, 
engine, and accessory manufacturers be coordi- 
nated in order to arrive at the best possible system 
for the particular airplane. It is obvious that com- 
promises will always be necessary and an intelligent 
compromise can be made only after careful con- 
sideration of all available accessories and installa- 
tion designs. 
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ANNUAL MEETING 


Cont. from p. 17 


space, as pictured by Dr. Gerald Wendt, editorial 
director of Science Illustrated, launched the meet- 
ing to a swift start on Sunday evening. 

He forecast interplanetary travel, a man-made 
moon, reconstruction of the solar system, and ex- 
ploration af the universe as all about a century or 
less away. A plea for switching from air-minded 
to space and cosmic-minded thinking was termed 
essential for engineers and scientists. This calls 
for a new concept of speed—where 25,000 mph is 
normal motion and only the speed of light, 186,000 
miles per sec, can be called fast. 

Such high speeds are needed to escape from the 
earth’s gravitational field, said Dr. Wendt. But 
present fuels cannot turn the trick, so that atomic 
energy holds the only answer to interplanetary 
travel. 

Launching a 5-ton payload to the moon would 
take a six-stage rocket weighing 37,805 tons, Dr. 
Wendt said. This monster would require a 150,000- 
ton starting thrust, a 24-ft diameter motor, more 
than 50 ft wide at the mouth, and it would consume 
fuel in starting at the rate of more than 400 tons 
per sec. Returning the passengers to earth would 
further complicate the problem. 

Interplanetary travelers will face weird sensa- 
tions at such speeds, noted Dr. Wendt. The pas- 
senger and all objects riding with him no longer 
will have weight. For example, food pushed toward 
the mouth with a spoon would simply float away. 





Nourishment will have to be taken from Collapsible 
tubes, like toothpaste. Surface tension would make 
any liquid touched crawl wetly over the person or 
object touching it. And passengers trying to walk 
during free fall would likely bump against ceilings 
and walls. 


New Australian Car 


Less distant than the moon ride was a jump to 
Australia in a later session for a look at its new 
Holden car. This first all-Australian car is especi. 
ally tailored to suit that country’s market, manu- 
facturing facilities, and particularly operating con- 
ditions. 

It is somewhat smaller than the Chevrolet, but 
larger than small European and English cars. The 
Holden seats five passengers, has a 103-in. wheel- 
base, and weighs 2330 lb. It has about 1 in. more 
road clearance than the average car (8% in.) to 
negotiate rough roads in Australia’s back country. 
The car has better hill-climbing ability in high gear 
than low-horsepower English cars and is as dust- 
proof as possible for this windy and dusty country. 

Because Australia imports all its petroleum prod- 
ucts, which are heavily taxed and rationed, the car 
was said to be extremely economical on fuel—about 
30 mpg at 35 mph. Its 6-cyl overhead-valve type 
engine, with 3-in. bore and 3\%-in. stroke, develops 
about 60 hp. It has a top speed of more than 80 
mph and is extremely rugged to give long life. 
Australians keep their cars much longer than we 
do. The Holden sells for $2167. 





Compounding Gives 
New Lease on Life to 





AE Summer Meeting left no doubt that the re- 
§ ciprocating engine will be with us for a long 
time to come—and in more efficient, more powerful 
forms. 

That reciprocating engines aren’t likely to yield 
their place in automobiles to gas turbine power- 
plants was indicated in a study comparing the two. 

Instead of outmoding reciprocating engines in 
aircraft, through compounding, gas turbines are 
giving some of them a new lease on life by making 
use of the energy in the reciprocating engines’ ex- 
haust. And the reciprocating engine-turbine com- 
bination promises new levels of efficiency for loco- 
motive, marine, and stationary use, sessions on 
compound engines showed. 

Recognizing the marked trend toward more 
power in reciprocating engines for motor vehicles, 


PISTON 


ENGINES 


Based on discussions and two papers presented at a Fuels and Lubri- 
cants session, two papers at an Aircraft Powerplant session, two papers 
at a Diesel Engine session, one paper at a general session, and one paper 
at a Truck and Bus session, under chairmanship of M. D. Gjerde, A. M. 
Rothrock, F. A. Robbins, $. W. Sparrow, and F. B. Lautzenhiser . . 
“Application of Equilibrium Air Distillation to Gasoline Volatility Per- 
formance Calculations,” by E. M. Barber, The Texas Co., and J. H. 
Macpherson, Jr., California Research Corp., “Effect of Lubricating Oil 
Viscosity on Engine Performance,” by J. W. Lane, Socony-Vacuum Oil 
Co., Inc., and D. §. Chatfield, Socony-Vacuum Laboratories, “Compound- 
ing the Piston Engine,” by F. J. Wiegand and M. R. Rowe, Wright 
Aeronautical Corp., “Compound Engine Systems for Aircraft,” by E. |}. 
Manganiello, L. V. Humble, and D. S$. Boman, NACA, “Compound 
Powerplants,” by P. H. Schweitzer, The Pennsylvania State College, and 
J. K. Salisbury, General Electric Co., “Free Piston Gas Generator 
Brightens Gas Turbine Future,” by Com. L. F. Small, Lima-Hamilton 
Corp., “Gas Turbines in Automobiles—A Study Comparing the Calcu- 
lated Performance of a Gas Turbine with Present Automotive Engin: 
by W. A. Turunen, Research Laboratories Division, GMC, and © /n 
Evaluation of Present Trends Toward Larger Powerplants,” by M. C- 
Horine, Mack Mfg. Co. 
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Informal round tables supplemented the 
formal sessions, serving up a new type of 
technical fare. Groups ranging from 12 to 
200 opened up frank discussions of every-day 
problems, with many engineers letting down 
their hair on old and new troubles as well as 
on little-known tricks of the engineering 
trade. 


Tables Successful 


Broad general discussions—such as engine 
design versus oil compounding and mechani- 
cal and chemical octane numbers—whetted 
appetites as effectively as more specialized 
round tables on such subjects as cast-iron 
parts, personal plane engines and accessories, 
iron and steel machining, gas turbine fuels, 
fatigue and service testing, car brakes, oil 
filters, pros and cons of increased glass area, 
preventive maintenance practices, and fifth 
wheel location. 








engineers took stock of the implications. 


Truck 


men explored the question of how much more power 
is economical and determined that the answer must 


come from experience. 


Lubrication experts fore- 


told that higher specific power outputs will bring 
higher temperatures and pressures, adding import 
to a study relating engine performance and oil 
viscosity. 

One factor in gaining some of the improvement 
anticipated in reciprocating engines may be a 
method reviewed for correlating equilibrium air 
distillation temperature, an important consider- 
ation in mixture-preparation problems, with ASTM 
distillation temperature, which is easier to deter- 
mine experimentally. 

In competition with reciprocating engines for 
automobiles, gas turbine powerplants appear to be 
handicapped by high fuel consumption, high costs, 
large space requirements, and noise, the study of 


calculated engine performance showed. 


What’s 


more, they offer no advantage strong enough to 
serve as incentive for their development for auto- 
mobiles. (See excerpts from paper on pages 18-23.) 

Answering a discusser who has built a tur- 
bine powerplant with characteristics similar to 
those assumed for the calculations and who pro- 
posed the turbine’s very low weight as a redeeming 
feature, it was pointed out that weight depends on 
materials. Automobile powerplants must stick to 
reasonably low-priced materials, available in large 
quantity, which rules out use of known high-tem- 
perature alloys. 

Interest in compounding piston engines with tur- 
bines grows from the resulting efficient combination 
of high temperatures, high peak pressure, and full 
expansion in compact, rotating machinery. Reason 
for the interest now, is that experience with aircraft 
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turbosuperchargers has shown how to design good 
turbines. 

The piston engine, it was explained, can operate 
at the high temperatures which make for high 
thermal efficiency because the combustion chamber 
is intermittently cooled by gas expansion, scaveng- 
ing, external cooling, and the new charge. And 
piston engines, especially diesels, lend themselves 
to fairly high ‘compression. The higher the pres- 
sure ratio, the more beneficial is compounding; 
hence compounding implies supercharging. 

Expansion reduces the temperature of the ex- 
hausted gases to ranges that turbine materials can 
withstand continuously. The simple, light-weight 
turbine makes use of the pressure or velocity energy 
of the exhaust gases. 

By “compound” engines, speakers meant in every 
case a supercharged piston engine with exhaust 
gases fed through a turbine. But their illustrations 
emphasized the diversity of configurations possible 
for compound engines. Compounding arrange- 
ments discussed ranged from the familar turbo- 
supercharged aircraft engine, where all the useful 
power is taken from the engine crankshaft, to the 
free-piston gas generator-turbine arrangement, 
where all the power is taken from the turbine shaft. 

Consideration of compounding revealed that re- 
ciprocating engine and turbine may or may not be 
interconnected mechanically. Either may drive the 
supercharging compressor—or compressor, engine, 
and turbine may be geared together. 

Aircraft powerplant engineers further distin- 
guished between two types of turbines: the steady- 
flow turbine, which develops power from the pres- 
sure energy of exhaust gas and puts higher-than- 
atmospheric back pressure on the reciprocating en- 
gine; and the blowdown turbine, which derives 

















power from the velocity energy of the gases and 
does not raise engine back pressure. The two types 
can be used in series, it was explained, to make use 
of both forms of energy. 

A report on various compound configurations for 
aircraft engines showed that for a 4360-cu in. en- 
gine calculated power, fuel economy, range, and pay- 
load all increase with degree of compounding. In 
general turbines geared to the reciprocating engine 
were said to be superior to conventional turbosuper- 
chargers. The geared steady-flow turbine was su- 
perior to the geared blowdown turbine. And the 
combination of geared steady-flow and blowdown 
turbines was superior to either alone. But better 
than any of these arrangements with the spark- 
ignition engine was a compression-ignition engine 
with geared steady-flow turbine. 

Wright Aeronautical Corp. improved brake horse- 
power and fuel economy of their Cyclone C18 8-22% 
by compounding it with a geared blowdown turbine, 
it was reported. Explanation given for WAC’s 
choice of the blowdown turbine was that this system 
provides a direct increase in engine power and econ- 
omy over the complete operating range without 
introducing additional engine development prob- 
lems. Blowdown-recovered power costs only 0.7 lb 
per hp in weight, but a design study indicated that 
a steady-flow turbine would cost 1.3 lb per hp. Be- 
sides, the blowdown system requires no pilot atten- 
tion, delivers the maximum recovered power for 
take-off, and permits future application of a pres- 
sure turbine. 

WAC’s compounded C18, the Turbo-Cyclone, was 
described as mounting three blowdown turbines. 
Each turbine has three separate gas inlet sectors 
of 120 deg each in the stator assembly. Each sector 
receives exhaust from two cylinders. Exhaust en- 
ergy slugs follow each other into the sectors so that 
there is a continuous stream of torque impulses im- 
parted to the turbine wheel. 

While some aircraft powerplant engineers tended 
to consider compounding as a stop-gap measure to 
piece out performance of reciprocating engines un- 
til turboprops and turbojets can be perfected, some 
diesel engineers saw a diesel-cycle compound engine 
as the prime mover of the future for naval and sta- 
tionary use. They talked of a combination where 
the turbine supplies all the shaft power—one where 
there is no crankshaft to transmit power from the 
pair of opposed pistons and the pistons are “free” 
to reciprocate within their cylinder. In this case, 
each piston carries three working faces and serves 
three functions: 

















With the pistons at their innermost positions, the 
fresh charge is compression-ignited between the 
power faces on the inner ends of the pistons. The 


pistons fly apart, uncovering the port through 
which the combustion gases escape to the turbine 
and later the inlet port which admits the fre, 
charge. As the pistons fly outward, compresso, 
faces act in a compression space to compress air fo; 
scavenging and the new charge. And bounce-fage; 
store energy for the return stroke by compressing 
air in a third set of chambers. 

The two opposed pistons may be synchronized py 
racks, bell cranks, or pantographs, but they need 
not be. Some designs described supplement the 
bounce with a flywheel; these designs operate the 
piston assemblies about 10 deg out of phase. 


Benefits of Free-Piston Units 


Advantages claimed for the combination of free- 
piston compressor and turbine include: 

1. Reduction in quantity of scarce high-tempera- 
ture-resistant metal from that used in gas turbine 
powerplants where the turbine powers a compres- 
sor, such as aircraft turboprops; 

2. Thermal efficiencies “well above 40%”; 

3. Absence of side thrust, giving low friction and 
wear. 

Discussion revealed that this type of free-piston 
gas generator originated with Pescara, a French- 
man who sought a compressor to supply air for his 
helicopter experiments. His compressor idea has 
been adapted by French, Swiss, German, and Eng- 
lish engine manufacturers. 


Nomenclature Debated 


Now one American builder of large engines, con- 
vinced that the gas generator-turbine combination 
is the most efficient way to produce power for the 
1500-20,000-hp range by combustion, is developing 
such engines for both naval and locomotive applica- 
tion. The locomotive plant was reported designed 
and under construction. Exponents of the free- 
piston type of compression unit differed on the 
name for it. One suggested “Pescara gasifier,” an- 
other favored “free-piston combustor,” or “bounce 
combustor,” others stuck to “free-piston hot-gas 
generator.” 

While it was conceded that gas turbine power- 
plants might score higher for truck application 
than they do for passenger cars, especially on the 
fuel consumption, torque characteristic, and space 
counts, representatives of truck manufacturers in- 
dicated that they expect to keep right on using re- 
ciprocating engines. But supercharging and in- 
creased displacement will give the engines more 
power, and truck power-to-weight ratios will con- 
tinue to rise. 

Truck operators were told that their new higher- 
powered vehicles need not necessarily be huskier 
throughout to withstand the greater power. If 
greater power is achieved through higher rotative 
speeds, torque may remain the same. Torque input 
is always limited by torque reaction, it was recalled, 
and torque reaction will be the same where the 
same mass and basic tractive resistances are in- 
volved. 

But more powerful powerplants mean bigge! 
powerplants, which weigh more and require bigger! 
hoods and radiators, longer frames, and stauncher 
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transmissions, driveshafts, and driving axles, a 
truck expert reasoned. 

Fuel consumption per ton-mile per hour does not 
vary much between engine sizes, it was said. Large 
postwar engines give greater fuel economy than 
smaller prewar engines in similar vehicles under 
jmilar operating conditions. This was ascribed to 
yse of Slower gears a Smaller part of the time, longer 
coasting runs due to higher speeds at hillcrests, less 
operation on the governor due to earlier upshifts, 
and better average power factor on the engines. 


Aim is Speedier Hill Climbing 


Power is being added in trucks, it was explained, 
tomaintain an economic average speed, which must 
include a reasonably high minimum speed on pre- 
vailing grades. To prevent use of this added power 
to attain excessive speeds on level roads, designers 
are thinking up new governing schemes. Suggested 
as possibilities were a dual-drive governor respond- 
ing to either a set maximum engine speed or a set 
maximum vehicle speed and having drives from 
both the engine and the transmission tailshaft 
through overrunning clutches, and a governor in- 
corporating a spring whose tension is automatically 


; varied in set amounts upon engagement of the two 


or three top gears. 

By providing higher power for higher truck 
speeds on grades, truck designers are making the 
highways safer and faster for other highway users, 
it was Shown. And discussion uncovered two con- 
tributions highway engineers are making toward 
ithe same goal by enabling fast vehicles to pass slow 
ones: increased sight distances; and three-lane 
highways on grades, two ascending lanes to one de- 
scending lane. This latter arrangement is used in 
localities where volume of traffic does not justify 


H. C. Gooch, 
Tide Water Associated Oil Co. 
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These air-minded SAE members flew their own 
airplanes to the Summer Meeting. Gooch flew 
his Commonwealth Sky Ranger from Freeport, 
Long Island. The Cessna 140 (below) brought 
Pope from Waukesha, Wisconsin. Tilden was ac- 
companied by F. C. Fegley, Permafuse Corp., in 
the Beech Bonanza (right) from Roosevelt Field, 
Long Island 


A. W. Pope, Waukesha Motor Co. 





four-lane divided highways. 

Along with the trend toward higher specific power 
outputs will come higher operating temperatures 
and pressures, lubrication experts reasoned. Con- 
sequently, a need will arise for more information 
on the effects of oil visocity on engine performance. 
Offered as a contribution on this subject were some 
data from routine laboratory engine oil evaluation 
tests, a small number of tests of oil consumption of 
6-cyl passenger car engines, and field tests. With 
a warning that their data were fragmentary, two 
researchers presented these generalizations: As vis- 
cosity increases, oil consumption decreases, sump 
and main bearing temperatures increase, friction 
horsepower increases slightly, mechanical wear is 
apparently unaffected, oxidation is slower, and con- 
tamination expressed in per cent petroleum ether 
insolubles appears independent. 

Discussion confirmed these trends and also the 
speaker’s statement of the need for additional re- 
search along these lines. 


Chart Aids EAD Plotting 


To publicize further work already carried out to 
simplify application of equilibrium air distillation 
to gasoline performance calculations, a correlation 
chart was presented and explained. 

Equilibrium air distillation (EAD) data are usually 
plotted as mixture temperature versus per cent fuel 
vaporized for a particular fuel-air ratio, the speaker 
said. The experimental method for obtaining these 
data requires special equipment and takes consider- 
able time, he showed. 

For that reason, the chart has been devised for 
determining EAD characteristics from data ob- 
tained by the easier-to-use ASTM Distillation 
method. 


S. G. Tilden, 
S. G. Tilden, Inc. 
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Focus on Materials 
And Design To Stop 





RMED with research reports on how and why 

corrosion deteriorates metals, engineers at the 
meeting suggested three ways to suppress it: (1) 
the right material, (2) coatings and inhibitors, and 
(3) design modifications. 

Corrosion cause exposes started with the car body. 
Most agreed the underbody rather than exposed 
painted surfaces invites corrosion. One reason: car 
owners give under surfaces less attention and 
splash keeps them wet longer. Clinging mud acts 
as a reservoir to concentrate such corrosive agents 
as salts. 

Discussions of salt effect on car underbodies re- 
vealed that pure water is more corrosive than brine 
solutions of over about 3%. Decreased availability 
of oxygen more than overcomes the added salt con- 
centration, was the explanation given. But again 
the reservoir action of moisture concentrations pro- 
motes salt activity. 

Common practice of using body steel to carry 
electrical current for lighting is suspected by engi- 
neers as another corrosion accelerator. This source 
was reported troublesome only where the electrical 
connection between two adjoining steel surfaces is 
interrupted, or has sufficiently high resistance to 
force the current to leave the metal and flow around 
the joint through a solution. A film of condensed 
moisture, for instance, can severely corrode the side 
of the joint where the current leaves the metal and 
may blister the paint due to alkali formation on the 
other side. 


Steel Chemistry Important 


Composition of the steel itself, metallurgists 
pointed out, affects its corrosive tendencies. An un- 
favorably high ratio of sulfur to copper or nickel 
content, for example, lowers atmospheric corrosion 
resistance. But small amounts of copper were said 
to be a powerful counteragent of sulfur effect. 

Researchers traced corrosion of plated external 
car parts, such as trim, to atmospheric conditions 
and type of usage. This report stemmed from stud- 
ies of plated panels, exposed to weather at differ- 
ent locations throughout the country. Each test 
area represents a different type of atmosphere, with 
variation in severity. 

After about one and one-half years of exposure, 
these plates showed wide differences in coating de- 
terioration. Pittsburgh’s -heavy industrial atmos- 
phere proved most damaging, with New York less 
severe. Milder corrosion was experienced at a sea- 
coast environment (represented by Kure Beach), a 
rural area (State College, Pa.), and an inland semi- 
tropical zone (Coral Gables). 

Tracking corrosion from the car’s exterior to its 
innards led engineers to corrosive wear inside en- 
gine cylinders. Under corrosive influences, engine 
men grouped sulfur compounds in fuel, oil, or air; 


CORROSION 


Based on three papers and discussions presented at an Engin 2ering Ma. 
terials session, under chairmanship of V. M. Darsey . . . . “Corrocign 
Problems of the Automotive Engineer,” by F. L. LaQue and & | 
Hergenroether, International Nickel Co., “Corrosion of Electrplated 
Steel In Automotive Applications,” by H. A. Pray, Battelle Memoria) 
Institute, and “Service Tests Solve Aluminum Cylinder Head C 


Corrosion 
Problems,” by M. W. Daugherty and R. F. Koenig, Aluminum Co, of 
America. 


bromine compounds from antiknock fluids; and 
acetic and formic acid formed from incomplete 
combustion. Some felt carbon dioxide, a principal 
combustion product, does most of the damage. 
Other corrosive agents may do their dirty work 
merely by influencing carbonic acid action. 

Speakers and discussers agreed that corrosion 
takes its toll when cylinder surface temperature is 
below the dew point of moisture in combustion 
gases. This explains why engines that start and 
stop frequently—especially in cold weather—cor- 
rode more. Below dew point temperatures occur 
more often than in engines running at heavy 
enough loads to maintain temperatures well above 
exhaust-gas dew point. 

Cylinder corrosion causes also carry over to muf- 
fliers and tail pipes, according to corrosion analysts. 
But they point out two chief differences between 
engine and muffler corrosion: 

1. Because muffler and tail pipe temperatures are 
lower than those in cylinders, the units collect more 
condensate and it lasts longer. 

2. The muffler offers more opportunity for cor- 
rosive condensate to collect. 

Most severe and rapid muffler corrosion was said 
to come about on car runs long enough to form cor- 
rosive condensates, but too short for above dewpoint 
temperatures to evaporate the condensate. Typical 
are cars used by doctors, phone companies, and 
those for short shopping trips. 

Cooling system corrosion wasn’t considered t00 
serious a problem, provided the usual precautions 
are taken. But with aluminum cylinder heads it 
takes on significance. Aluminum researchers Ie- 
ported trouble stemming from two causes—corro- 
sion at stud clearances and corrosion at coolant in- 
let ports. 


How Parts Corrode 


Port corrosion was explained by the galvanic 
theory. The aluminum head has a higher electrode 
potential than the cast-iron cylinder block with 
practically all coolants. Galvanic currents severely 
deteriorate the aluminum. 

Supporting this theory are tests which show that 
the aluminum head does not corrode appreciably 
when tested on aluminum cylinder blocks, unde! 
conditions that severely corrode it when used with 
iron blocks. Galvanic corrosion also paves the way 
to head-to-studs sticking. Apparently coolant leaks 
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S into stud clearances and fills them with these cor- 


rosive products. 

Laboratory galvanic studies reported showed why 
inhibitors that protect iron from corrosion may not 
pe effective for aluminum. In a galvanic cell con- 
taining uninhibited high-chloride water, potentials 
of cast iron were found to be higher than that of 
giuminum alloy. Result: the irom becomes the 
anodic or corroding member and aluminum the 
cathodic or noncorroding member. 

Researchers noted that corroding iron protects 
the aluminum from galvanic attack in uninhibited 


F solutions. They call this process of corrosion pro- 


tection at the expense of another metal “cathodic 
protection.” 

But when a soluble chemical type of iron inhibitor 
is added to a 50-50 solution of high-chloride water 
and glycol antifreeze, the aluminum becomes 
anodic; it was said to suffer appreciable galvanic 
attack as a result of inhibitor action on iron, which 
reduced the iron’s potential below that of aluminum. 
Electron flow has been reversed, now passing from 
the corroding aluminum anode to the noncorroding 
iron cathode. 

Causes of another mystifier of long standing— 
fretting corrosion or friction oxidation—are yet ob- 
scure, according to bearing men. They said this 
damage pops up in antifriction bearings, and pe- 
culiarly, more during shipment by rail or truck than 
during use. 

Some felt slippage comes when local temperatures 
are high enough for oxidation. It continues at a 
high rate by continual removal of the oxide film so 
formed. Others contended that the primary reac- 
tion is alternate seizing and breaking away. This 
tears off minute particles—perhaps molecular—in 
such a chemically active state that immediate oxi- 
dation follows as a secondary step. Proponents of 
this theory rationalized it with evidence of no con- 
sistent relationship between oxidation resistance 
and fretting corrosion resistance. Fact that stain- 
less steels and nonmetallic materials, such as glass, 
are susceptible to fretting corrosion supports their 
contention, these engineers claimed. 

Corrosion-cause diagnoses at the session made for 
rational prescription of preventive and curative 
measures, 


Underbody Corrosion Remedies 


Car underbody can be protected in two ways, cor- 
Trosion specialists noted: first, reinforced asphaltic 
coatings and second, car underbody design pro- 
moting quick drying. The coatings will deaden 
sound as well as stymie corrosion. But many con- 
sidered the design route the more direct solution 
to the slow-drying problem. 

Air channels and guide vanes were suggested to 
ensure ample drying air. This air could be taken 
from under the hood, where it will be warmed and 
channeled to necessary surfaces. Remedy given for 
another corrosion promoter, stray currents, is sim- 
ply to provide a metallic electrical bond around any 
insulated joints. 

Metallurgists told car engineers that copper im- 
parts corrosion-resistance to body steels, with a 
0.05% copper content considered a minimum re- 
quirement. They reported that corrosion resistance 
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of common low-alloy high-strength steels improves 
by bringing copper content up to 0.25% and by add- 
ing larger amounts of nickel or chromium. Investi- 
gations are under way to study effects of combining 
such alloys as nickel and copper in percentages not 
much greater than “residual” percentages of today. 
Preliminary results were reported encouraging as to 
performance, working characteristics, and cost. 

Although the atmospheric tests on chrome trim 
also are unfinished, they do point up several anti- 
corrosion facts. For one, plated steel bright work 
on car exteriors will last longer if the plate includes 
a liberal thickness of nickel, deposited either di- 
rectly on the steel or over a copper undercoat. In 
fact, research reveals that nickel thickness is more 
important than total plate thickness. Body men 
felt this boils down to desired life against cost. 

Engine men were told they could meet their cor- 
cosion problems in two ways—proper design and 
choice of suitable materials. Fact that below dew 
point temperatures of cylinder surfaces induce 
corrosive wear points to cooling adjustments that 
keep upper cylinder walls above the dew point, even 
under adverse operating conditions. 


Alloys Add Resistance 


Using small amounts of nickel, chromium, copper, 
and molybdenum also moderately reduces cylinder 
corrosive wear, metallurgists advised. Austenitic 
irons, many times more corrosion resistant than 
normal cylinder irons, can be used as inserts near 
the top of piston travel. Work-hardening char- 
acteristics of the austenitic matrix develops sur- 
faces with excellent corrosive as well as mechanical 
wear resistance. 

While engine and muffler corrosion stem from 
similar causes, less severe erosive forces in the muf- 
fler give protective corrosion-product films a better 
chance to form and remain. But more positive pre- 
ventive measures against muffler corrosion were 
suggested. 

For example, some said such materials as inconel 
or stainless steels will eliminate completely muffler 
and tail pipe corrosion. Others said simply dou- 
bling the steel thickness will double muffler life 
since muffler life increases directly with steel thick- 
ness. On the coating side, protective merits of zinc, 
aluminum, and lead-tin alloy plating were ques- 
tioned. The new problems they introduce prove 
them far from the complete answer. Vitreous en- 
amel and organic coatings evoked similar doubts. 

More specific recommendations, born of extended 
studies, marked the verbal broadside attacking cor- 
rosion of aluminum cylinder heads. 

First design tip given to prevent port corrosion 
was cylinder head gaskets with ferrules that pro- 
trude into the cylinder head ports. The hole in con- 
ventional gaskets generally is larger than the cor- 
responding port in the head, so that an aluminum 
shoulder is exposed to the coolant flow. Corrosion 
generally starts at these shoulders. Such a spe- 
cially-designed gasket would cut off this avenue of 
attack. 

Another corrosion-preventive measure urged by 
metallurgists is a cylinder head alloy containing no 
more than 0.4% zinc and at least 0.3% copper. This 
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Circus 


Entertains 


Big treat for Summer Meeting participants was 
the automotive circus at the French Lick airport 
Among the crowd-pleasing events of this mass 
demonstration were (from top to bottom in the 
panel at the extreme right): helicopter maneu- 
vers, skill displayed by two champion truck and 
tractor-trailer “roadeo” drivers, a tractor and 
earthmoving equipment in operation, and air- 
ship rides. A model jet airplane flying at 130 
mph proved too fast for the camera. 


These acts were performed against a musical 
background provided by the French Lick High 
School band (below on p. 63). 


A cavalcade of all the 1949 cars brought 
down the curtain on the automotive circus ac- 
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john H. Baird, Lubrizol 
Corp, was master of 
ceremonies at the circus 


tivities. This colorful cavalcade, at which 40 
different models (two of each make) were in- 
troduced and individually described, marked the 
first time that postwar models of all makes had 
been assembled at one place. (See strip above.) 
Included in the array were sedans, convertibles, 
station wagons, and utility models. 


On display for several days (as shown at left), 
the new cars were demonstrated by manufac- 
turers’ representatives and attracted sizable 
crowds. The cars represented at the showing 
were: Buick, Cadillac, Chevrolet, Chrysler, 
Crosley, DeSoto, Dodge, Ford, Frazer, Hudson, 
Kaiser, Lincoln, Mercury, Nash, Oldsmobile, 


Packard, Plymouth, Pontiac, Studebaker, and 
Willys-Overland. 
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gives satisfactory low electrode potential. Reputa- 
ble proprietary brands of ethylene glycol solution, 
of a one-to-one dilution, also were recommeded. A 
1% naphthenic-base soluble oil was suggested as an 
inhibitor. Soluble oils are kinder to aluminum than 
dichromates, several researchers noted. While or- 
dinarily good inhibitors for other purposes, chro- 
mates cannot take higher temperatures and gal- 
vanic action in engines. 

An aluminum cylinder block will practically 
eliminate aluminum cylinder head corrosion, it was 
said, and makes most of these measures unneces- 
sary. 

Aside from the aluminum head problem, cooling 
system corrosion was said to be advanced by failure 
to replace antifreeze every year. Several argued 
that the inhibitor wears out and doubted whether 
the antifreeze can be re-inhibited. Seasonal re- 





placement to them seems. worthwhile insurance 
against such hazards as overheating, water pump 
and radiator replacement. 

Others claimed successful experience with cop. 
tinued use of antifreeze for several years. 

Although no knock-out punches were offered for 
fretting corrosion, several remedies came out of the 
discussion. If its cause is correctly diagnosed, the 
damaging relative motion and interrupted Seizing 
can be eliminated by such means as increasing the 
pressure between the contacting surfaces, or im- 
parting a mechanical keying effect to increase fric- 
tion. 

Rougher surfaces were suggested in place of fin- 
ished ones, with shot peening proposed as one way 
of getting such surface. Dissimilar metals for the 
contacting surfaces or a relatively soft shear coat— 
such as lead—also were suggested. 





Standards, Longer Life 
Urged for Truck & Bus 





RUCK and bus men learned how instruments for 

their vehicles could be made to last longer, and 
how much-needed standardization would make 
them less costly. 

Instrument designers told them, for example, 
that odometers of speedometers usually fail from 
dial gear teeth wear. But dials coined from alu- 
minum and surface hardened by anodizing stand 
up under most severe service. Lubricating the 
pinions was advised to extend instrument life. 

Instrument men also leveled the blame for wear 
on too much dirt and moisture entering the instru- 
ment case. Dust and dirt particles abrade bearings, 
moisture accelerates corrosion. Remedy claimed 
effective here is complete weather-proofing of the 
case—proper gasketing and crimping bezels. 

Commercial vehicle operators and makers alike 
cited shortcomings of instruments in service, with 
premature failure the chief complaint. For in- 
stance, from two different sources came reports of 
short-lived electrical temperature and oil pressure 
gages. In one case these units held up only 10,000 
to 15,000 miles—or four months of service. One en- 
gineer claimed these were slightly modified passen- 
ger car instruments, ‘“‘worthless for the use to which 
they are put.” 

He said in one case the conversion to a heavy- 
duty unit consists of an auxiliary resistor to ac- 
commodate the 6-v unit to the 12-v electrical sys- 
tem of the coach plus the addition of a specially- 
colored dial and pointer. “This is unfortunately a 
not untypical example of the instrument manufac- 


INSTRUMENTS 


Based on one paper and a discussion presented at a Transportation & 
Maintenance session, under chairmanship of M. E. Nuttila ... . “In- 
strumentation for Trucks and Buses,” by W. H. Farr and G. E. Coxon, 
Stewart-Warner Corp. 


turers’ willingness to cooperate with the purchaser 
of heavy-duty instruments,” concluded this engi- 
neer. 

Instrument men replied to heavy-duty instru- 
ment users that they can get what they want, pro- 
vided they tell the instrument maker what they re- 
quire. Cited as a case in point was a magnetic 
speedometer mechanism beefed up to withstand 
severe operation in motorcycles. Pointers were 
made extra rugged to prevent their fanning out 
under vibration; end stone and ring bearings of the 
speed cup shaft were made of extra hard synthetic 
so that they would not be drilled through; the speed 
cup was made oversize and reinforced to prevent 
its crystallization and breaking; odometer dials 
were anodized to increase their wear resistance. 

Added cost of these and other ways of making in- 
struments sturdier can be somewhat offset by econ- 
omies accruing from much-needed standardiza- 
tion, instrument men claimed. 

For example, because drive equipment for ta- 
chometers is less standardized than for speedome- 
ters, the installation often must be hand-tailored 
to fit the job. Some engine makers provide a take- 
off for driving the tachometer, others do not. This 
lack of standardization was said to make tachome- 
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ter calioration a major problem. 
In another phase of the uniform practices dis- 


‘cussion, instrument designers urged that SAE 


standar is Should list square as well as round drive 
tips f¢ heavy-duty drives. Several said they find 
the square tip stronger than a round tip of the 
same diameter with a swedged tang. For this rea- 
son they recommended that a 3/16-in. square tip 
and corresponding square hole in the driven gear 
pe added to the SAE standard. 

Vehicle men also were asked to standardize rear 
axle ratios and tire sizes to simplify speedometer 
drive equipment. It was said that the number of 
types and ratios of gear boxes or drive joints needed 
to supply the trade are fantastic. 


Costly Variety 


For example, one company manufactures gear 
boxes in right angle, straight through, reversing, 


' and swivel types, single and double outlet, with two- 


speed adapters for use with two-speed rear axles 
with mechanical, vacuum, and electrical shifting 
means. One model alone is listed with 18 inter- 
changeable gears and 358 different gear ratios. 
Truck men replied that the variety of axle ratios 
and tire sizes stem from necessity rather than 
choice, that main operating requirements can not 


be subjugated to instrument wants. 


An airline operator inquired whether his indus- 


try’s.aim toward readability and standardized in- 
strument arrangement could bé extended bene- 
ficially to the commercial vehicle field. He was told 
that complete standardization on truck and bus in- 
strument location was not desirable. Cluster type 
instrument arrangements are hard to service. But 
fleet men considered readability an important in- 
strument feature, many hailing the white-num- 
erals-on-black-face-design as a big step in the right 
direction. 

A truck engineer itemized three standardization 
programs for instruments as follows: 

1. Round individual instruments—Such design 
makes it easier to keep instruments dust-free, 
makes them adaptable to three-point mounting, 
facilitates changing their position. 

2. All instruments should be divided into four 
quadrants. The upper quadrant would contain 
readings in the normal operating range; the left 
one, those too low or too little; the right one, those 
too high or too much. 

3. Instruments should be positioned in order of 
importance. Best location is over the steering col- 
umn, next best is to right of steering column, with 
location to left of steering column least desirable. 

On the arrangement theme came a plea from a 
truck engineer for attention to fuse location. He 
recommended placing all of them in one spot and 
labelling them properly. This would speed up 
identification and replacement of shorted fuses. 








ESIGN tips for building better torque converters 

were balanced by a progress report on the newest 
automatic transmission in production—Packard’s 
Ultramatic Drive. Proposal of hydrodynamic the- 
ory as a torque converter design tool helped engi- 
neers at the session better to understand a descrip- 
tion of the Packard drive’s features. 

On the theory side, a torque converter specialist 
claimed the limit in development of this machinery 
is yet a far away goal and showed why. He said de- 
signers know too little about the torque converter’s 
behavior and characteristics. But such knowledge 
as revealed at the meeting, most agreed, assures a 
srowing tendency toward automatic transmissions 
featuring torque converters. 

Experimentation was urged to supplement the 
theory on elements that elude mathematical analy- 
‘is. Coming under this heading of unknowns are 
such factors of actual change in discharge, distri- 
bution of velocity between outer and inner stream- 
line, free vortex values and their dependence on 
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Takes Big Role 


TORQUE CONVERTER in'titsmision 


Based on two papers and discussions presented at a Passenger Car 
session, under chairmanship of R. P. Lewis . . . . “Hydrodynamics of the 
Hydraulic Torque Converter,” by E. W. Spannhake, and “Packard Auto- 
motive Transmission,” by J. G. Vincent and F. R. McFarland, Packard: 
Motor Car Co. 


blade warp and discharge, and correct values of 
friction losses. 

Hydrodynamic discussions termed the torque con- 
verter a succession of well-known types of hydro- 
dynamic, turbine, and pump wheels and guide vane 
rings—as in hydraulic machinery. But torque con- 
verter wheels were said to differ from hydraulic 
machinery types because the operating fluid flows 
between them; after it passes the last wheels, it re- 
enters the first. This raises many basic differences 
and difficulties in torque converter design. 

Basic characteristics of torque converters emerged 
from the session. For example, basic fluid motion 
in the torque converter is continuous in an annular 
ring. (This disregards circumferential components 
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Herbert C. Snow, Truman F. Schrag, John R. Splitstone, 
and Earl F. Riopelle 

H. B. Orr, G. B. Allen, Paul C. Ackerman, and Frank C. 
Barrows 

Charles L. Kent, John K. Killmer, J. W. Bridwell, and 
S. E. Davidson 

E. F. Donahue, Charles H. Wondries, John C. Sheppard, 
and William E. Conway 

Kurt R. Weise, Jerome Ottmar, and William K. Creson 





Among those who enjoyed the golf 
6. Jack Fleischer and Fred Denny 
7. David T. Sicklesteel, Robert F. Kohr, and V. C. Young 
8. J. D. Redding, Howard S. Currier, Ralph A, Minke, and 
9. 


H. S. White 
Edward W. Koffman, Walter Patton, Dallas V. Walker 
and H. S. Wood 
10, Albert E. Fawley, Malcolm Jolley, and Norman H 
Daniel 
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At the 1949 Summer Meeting were: 
11. W. J. Allard, T. R. Scott, D. G. Proudfoot, and J. E. 


12, U. B. Grannis, Charles E, Hubbard, and M. B. Terry 
13. Mrs. H. B. Orr, women’s golf champion 

14. K. R. Heilemann, men’s golf champion 

15. J. H.W. Conklin, Walter H. Shealor, and Harold W. 
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which each wheel imposes on the fluid.) From this 


two important torque converter characteristics were 
derived: 


1. Amount of fluid in pounds per second passing 
through each wheel is the same. 

2. Annular ring structure of any torque con- 
verter is charged basically with turning around the 
direction of flow by 360 deg in going once around 
its periodical path. 

Torgue converter designers also advised that 
estimating the influence of one single change in 
the hydraulic circuit calls for review of the entire 
circuit as well as the particular wheel affected. 


Current efforts to solve torque converter design 
were grouped into two categories: (1) those com- 
mon to the entire art of turbohydraulic machinery 
and (2) those peculiar to torque converters. 


Modifications Tried 


Listed in the first group were such devices as air- 
foil-shaped blade heads to permit them to receive 
flow from many directions with the least loss. Mov- 
able blades in the reaction members or turbines also 
have been proposed. And attempts were reported to 
transfer ordinary pump and turbine experience to 
the converter wheels into straight sections of an 
annular ring. 


Design features labelled typical of torque con- 
verter design include a transition between the mov- 
ing wheels, arranged so that turbine speed change 
and discharge combined keep the entrance angle 
into one of the wheels essentially the same. An- 
other device tried is the floating section. Here one 
or more torque converter wheels are subdivided into 
two or more sections. 


The entrance angle normally is held to the re- 
mainder of the wheel by a free-wheeling unit, as 
long as the torque drives it in the same direction as 
the main wheel. It starts to float away as soon as 
entrance conditions in the wheel throw an opposite 
torque on it. 


Research was said to hold the real answer to ways 
of increasing operating range and getting peak ef- 
ficiency from torque converters. A joint industry 
program was proposed because of both the cost of 
such studies and industrywide benefits this research 
would yield. 


Uniform Language Lacking 


Also strongly urged was a SAE technical com- 
mittee program to standardize torque converter 
nomenclature as well as ways of presenting per- 
formance charts and graphs. This lack of a uni- 
form language as well as a misconception of torque 
converter possibilities and requirements have de- 
layed its progress, discussers agreed. 


Listed as another impediment to torque converter 
progress is the failure to consider the engine and 
torque converter transmission combination as a 
complete power package. To date the converter has 
been designed to suit the engine. Best union will 
come when engine is mated to transmission as well. 

That theory and experimentation is giving rise 
to new ways of building and using torque converters 
in automatic transmissions is indicated by Pack- 





ard’s new Ultramatic Drive. This transmissioy 
combines a torque converter (for acceleration) with 
a positive mechanical drive (for cruising). 

Chief researcher on this job described it as q 
torque converter with planetary gearing, with two 
clutches and two brakes arranged to get both a 
high range (which is a straight-through drive) ang 
low range (geared drive). He said both converter 
and direct mechanical drive operate in either range. 


In detailing the construction, he said that a flexj- 
ble disc is mounted on the crankshaft and bolted to 
the direct drive clutch housing, which is attached 
to the converter pump. The converter turbine, or 
driven member, attaches to a hub that also carries 
the direct clutch member and damper. The direct 
clutch is just ahead of the converter turbine. The 
sleeve on which the reactor is mounted engages 
with a clutch in the front-pump housing. 

Discussers agreed this direct-drive clutch, which 
locks out the converter, leads to greater fuel econ- 
omy. It permits a smaller unit because the 
torque converter is not used as a fluid coupling so 
that high coupling efficiencies are not needed. 


The driver starts the car through the torque con- 
verter in either range. It shifts automatically into 
direct drive; this shift is governed by car speed and 
throttle position. The motorist can change to con- 
verter operation when in direct drive, at any time 
in high or low range under top governed speed, by 
kicking down the accelerator—as on overdrive cars. 


Design Attracts Attention 


Interest centered on the Ultramatic’s design fea- 
tures. For example, substantially radial pump 
blading maintains proper flow and extends the 
coupling point of the unit. The two-stage turbine 
construction produces a steeply-rising engine speed 
curve and also extends the coupling point. And 
blading of the second turbine is located to help the 
pump develop the required hydraulic head, to get 
the necessary fluid flow rate. 


Blading in this unit was described as vanes with 
rounded leading edges and sharp trailing edges and 
nonuniform sections. Section thickness was de- 
signed to suit flow and area problems in each mem- 
ber of the unit. These blades are aluminum cast- 
ings, although stampings were said to look interest- 
ing for high production. 

Despite this transmission’s satisfactory operation 
without an oil cooler over most road conditions, 
such a unit was added as a safeguard against severe 
operating conditions. The cooler is a multiple tube 
type, located in the bottom of the radiator and con- 
nected to the transmission by 3¢-in. diameter tub- 
ing, with flexible connections between the tubing 
on the frame, transmission, and radiator. 


Ultramatic designers advised that the unit can 
be disassembled and serviced on the car so that it 
need not be sent back to the factory for repair. Dirt 
is anticipated as the major problem. In fact, 4 
competent mechanic should be able to remove and 
clean all valves and hydraulic controls. However, 
an extensive service training program is presently 
under way throughout the Packard service and 
dealership organization. 
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Electronics Called Basically Simple 


Paper “Industrial Electronics Has 
Grown Up,” was presented at SAE 
Central Illinois Section, Peoria, Feb. 
21, 1949. This paper is available in 
full in mimeographed form from 
SAE Special Publications Department. 
Price: 25¢ to members, 50¢ to non- 





members.) 





This “magic” black box ..... 


Considering industrial electronic 
equipment, such as this automatic elec- 
tronic timer, as boxes of black magic 
is unwarranted. Although details have 
become complicated, electronic theory 
has not changed from that in early 
days of radio. 

Big strides made in electronic equip- 
ment today is in our method of 
manufacturing. Current production 
know-how has converted electronic in- 
struments from hay-wire bread-boards 
into precision devices. 

But there is still room for improve- 
ment. When we know how to build 
electronic equipment that withstands 
shock and abuse of a tractor traveling 
over rough ground, or of a battleship 
in action, then we can say industrial 
electronics really has grown up. 


Fire Fighting Equipment 
Poses Special Problems 
Based pete C. WHITCOMB 


Maxim Motor Co. 


IRE equipment must meet a variety 

of standards set up by three dif- 
ferent groups: (1) the underwriters, 
(2) the firemen themselves, and (3) 
the taxpayer. 

First, the National Board of Under- 
writers sets up performance and equip- 
Ment specifications which each unit 
must meet if it is to be given credit 
against your insurance rating. For 
example, a pumper must pump its 
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. s+... Measures precisely, 


Shown here is the installation for 
the automatic electronic timer to meas- 
ure the friction coefficient of clutch 
plate material. It consists of a mag- 
netic pickup, a microswitch, and an 
amplifier incorporating an_ electric 
timing clock. 

Job here is to measure precisely the 
time it takes a stationary clutch to 
stop a fast-spinning flywheel. It can- 
not be done manually because some- 
times the clutch stops the flywheel in 
less than ¥% sec. 

To operate the instrument, the test 
operator turns the flywheel slightly 
above test rpm and disengages the 
drive motor. When the free-spinning 
flywheel slows down to test rpm, he 
merely engages the clutch and the 
automatic timer does the rest. 


rated capacity from draft through two 
lengths of appropriate size suction hose. 
It must make a run of 20 miles in 1 
hr and be able to climb a 20% grade 
forward or backward. 

Similar specifications exist for aerial 
ladder trucks, straight ladder trucks, 
and other equipment. The National 
Fire Protection Association also has 
such specifications for fire fighting 
equipment; it covers a wider range of 
units, including units such as rural fire 
fighters and airport rescue trucks. 

Standards of the fire-fighting frater- 
nity itself are more severe, Reason: 
fire fighters take a basic unit and write 
in excess pumping capacity, perfor- 
fance ability on roads and grades, load 
requirements, and seating needs for 
personnel. 

The taxpayer sets up his own stand- 
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Based on paper by 
PHILIP j. COSTA 
Caterpillar Tractor Co. 








... yet has a simple circuit. 


Theory of the instrument is based 
on its ability to know precisely when 
to start and stop the electric time 
clock. The microswitch starts the time 
clock by sending current to the clutch 
circuit the instant the clutch circuit 
is engaged. The magnetic pickup stops 
the clock by opening the clock circuit 
as soon as the flywheel stops. 

A soft-iron gear is mounted to turn 
with the flywheel. The teeth, placed 
into the magnetic path of the pickup, 
generate a voltage. Pickup voltage is 
amplified, squared, and applied to a re- 
lay circuit which holds the relay closed 
only while the pickup is generating 
voltage. If the pickup stops generat- 
ing voltage, the relay is released and 
the clock circuit opened. 


ards, too. When he walks into his fire 
station he expects to find streamlined 
equipment; every accessory, trim strip 
and gadget chrome plated; the paint 
job perfect. And the truck, responding 
to an alarm, must roar like a DC-6 at 
take-off. 

Despite these stringent requirements 
and lavish maintenance and care given 
it, every manufacturer will tell you 
that the modern fire engine is the most 
abused piece of equipment manufac- 
tured. When the “bell” hits, every law 
of physics, chemistry, and sane op- 
eration is necessarily forgotten. The 
one driving purpose is to get there at 
top speed, have water on the fire, lad- 
ders up to the roof, or rescue equip- 
ment in operation in the shortest time 
possible. 

Here is the kind of abuse heaped on 
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this costly machine: 
stone cold; the throttle is wide open; 


The engine is 


lubrication is scant at best. During 
the first minute or two of operation the 
tachometer registers near peak engine 
speed; clutch, transmission, drive lines, 
pump drive, differentials, axles, wheels, 
and tires all are unmercifully taxed by 
sudden starts and violent braking. 

Pumping at the fire equals uphill 
travel for hours without cooling or 
coasting. If the engine does not pump, 
it idles indefinitely. 

It’s not sane operation, but it is fire 
service. (Paper “Fire Fighting Equip- 
ment,” was presented at SAE New 
England Section, Cambridge, March 1, 
1949. This paper is available in full 
in mimeographed form from SAE Spe- 
cial Publications Department. Price: 
25¢ to members, 50¢ to nonmembers.) 


‘On Condition’ 
Maintenance 


Based on paper by 


R. E. GEROR 


Manager, Mechanical Operations, 
Northwest Airlines, Inc. 


XISTING air carrier rules and reg- 

ulations governing maintenance of 
transport planes are expensive, imprac- 
tical, and do not necessarily contribute 
to safety. 

“On condition” maintenance means 
that the airplane and its components 
will be overhauled by the operator at 
his specified overhaul periods, and not 
the arbitrary time limit set by the 
Civil Aeronautics Administration. 

CAA maintenance _ specifications 
cover only a small part of the impor- 
tant maintenance functions. They 
embrace major items such as propel- 
lers, wings, engines, tail, and fuselage. 
The many thousands of smaller items 
now handled by “on condition” main- 
tenance are much more critical to 
flight safety. 

Advance of aeronautical engineering 
is so fast that the majority of the air 
carrier rules on maintenance are ob- 
solete. 

Engine power failures are few per 
actual engine hours flown. Precau- 
tionary engine removals by scheduled 
airlines consist of structural failures, 
high oil consumption, clogged oil 
screens, and engines with a trouble- 
some history since overhaul. This “on 
condition” maintenance work is done 
without CAA consultation or advice. 

“On condition,” “progressive,” or 
“continuous” maintenance has long 





been established for railroads, steam- 
ship lines, and bus lines under the 
aegis of government agencies such as 
the Interstate Commerce Commission 
or the U. S. Coast Guard. 

Minimum specifications for design 
and inspection of air carrier transports 
are desirable. The CAA must be the 
policing agency, but should not pre- 
scribe fixes and cures in its attempt 
to prevent accidents. 


Poor Maintenance Penalties 


When the operator does not meet 
minimum specifications and his record 
is worse than the average the CAA 
should order substantial improvement 
or the aircraft will be grounded, or the 
approved repair station would have its 
certificate revoked, or the airline’s cer- 
tificate of convenience and necessity 
will be recinded. 

Such a program would then place 
the maintenance on land, water, and 
air transportation on the same general 
basis. 

Practically every type of structural 
failure found on transports is the re- 
sult of the rigid inspection by the op- 
erator and not the result of the speci- 
fied overhaul periods required by the 
CAA. 

These inspections are wholly in the 
hands of the operator, whereas power- 
plant overhaul is subject to regulation 
which involves a great expense. 


Economic Folly Seen 


A number of airlines are about 
to receive Boeing 377 Stratocruisers 
which will have a price tag of about 
$1,500,000. It is fantastic to believe 
that airlines must buy a certain type 
of sparkplug for $4.25—the only one 
approved by the manufacturer and the 
CAA. This plug change will cost $952, 
not including direct labor costs of re- 
moving the old ones and installing the 
new. 

Although the aircraft will be main- 
tained continuously, we will be com- 
pelled to start overhauling the engine 
powerplant combination, of which 
there will be four and valued at $100,- 
000 at the end of the first 600 hours. 
Then, following continuous mainte- 
nance, at the end of 8000 hours the 
airline might break the bank for an- 
other overhaul because of an arbitrary 
regulation. 

I ask the coordination and coopera- 
tion of the CAA, the manufacturer, 
and the air carrier to put ‘on condi- 
tion” maintenance—which we have 
and are using—completely into effect. 
(Paper “ ‘On Condition’ Maintenance” 
was presented at SAE National Aero- 
nautic and Air Transport Meeting, 
April 11 1949. This paper is available 
in full in mimeographed form from 
SAE Special Publications Department. 
Price: 25¢ to members, 50¢ to non- 
members.) 
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Gives Tips for Bettering 
Heavy-Duty Leaf Springs 


Based on paper by 
N. E. HENDRICKSON 
Consulting Engineer 


(This paper will be printed in full in 
SAE Quarterly Transactions) 


| pete leaf springs for heavy-duty 
vehicles will emerge from cogniz- 
ance of these three design facts of life: 

1. Shackle angle can be selected for 
desired variable rate characteristics 
under changing loads. 

2. Generous dimensions provide 
ample flexibility and roll-tapering leaf 
points produces maximum responsive- 
ness to road shocks. 

3. Using the best steels, properly 
heat-treated and shot peened, cuts 
spring weight and lengthens life. 

Benefits of varying spring flexibility 
to meet load changes are available in 
leaf springs, without additional cost, 
by taking advantage of effects of 
shackle angle. Curves in the SAE 
Manual on Design and Application of 
Leaf Springs reveal fascinating possi- 
bilities in shackle angle effect on 
spring rate. 

For example, they show that with a 
compression shackle, rate can vary 
from 90 to 195% of nominal rate at 
different camber positions. This 
means that a spring with nominal 
stiffness of 1000 lb per in. can give a 
900 lb per in. rate at light load, in- 
creasing to 1950 lb per in. at overload 
conditions. With tension springs, the 
SAE Manual notes, rate can be varied 
from 63 to 225% of the nominal rate. 

Even more surprising, the spring 
user can have these rate variations 
without extra costs, multi-stage 
springs, or other extra mechanism. 
Modern passenger cars feature this 
“extra” gained from shackle angle 
effect, as shown in Fig. 1. 

Many inter-city and several postwar 
city buses fully exploit these shackle 
angle principles and gain excellent 
flexibility with exceptionally long and 
wide _ springs. But current truck 
springs generally suffer from lack of 
such features ... they are too short, 
too narrow, and too stiff. The truck 
driver enjoys frequencies of 65 to 70 
in the springing of his personal car 
yet earns his daily bread on a vehicle 
with springing frequencies between 
100 and 150. 

He is subjected to much higher Vi- 
bration frequencies because the springs 
on his truck have blunt-end-springs. 
This concentrates leaf-end pressure on 
so small an area that wear and dis- 
ging-in occur after a few hundred 
miles. Excessive starting friction 
mars even a reasonable static defiec- 
tion, producing. momentary spring 
rate many times. the normal value. 
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This h starting friction particularly 
impairs riding qualities on compara- 
tively smooth roads. 

Roll-tapered leaf ends are just as 
necess in truck springs as in car 
and bus springs, especially for trucks 
traveling at high speeds for long dis- 
tances. Without this refinement we 
cannot count on springs “responding” 
instantly to road shocks. 

Shortness of truck springs is further 
aggravated by the fact that too much 
spring material is clamped to the 
spring seat. This is particularly 
noticeable in certain tandem axle 
springs, where 12 to 14 in. of a 52-in. 
spring are rendered inactive. This 
may mean that as much as 50% of the 
spring weight is not deflecting; and 
such springs weigh from 300 to 500 Ib 
in heavy trucks and trailers. Hauling 
that much steel which does no work is 
costly. 

Automotive interest recently has 
centered on single-leaf springs, gradu- 
ated either in width or thickness to 
approach characteristics of a beam of 
uniform stress. See Fig. 2. While 
having no interleaf friction, they 
would be adaptable to the Hotchkiss 
drive. And variation in beam width 
may greatly increase sidewise stability. 

Some feel these single-leaf springs 
weigh much less than the multi-leaf 
springs they are to replace; but such 
weight saving can stem only from 
higher stresses. Weight of a beam of 
uniform stress varies inversely as the 
square of the stress we allow. And a 
20% increase in stress can mean a 
weight reduction in the ratio of 100 to 
144. Only better steel, or better sur- 
face quality coupled with shot peen- 


ing and prestressing (to raise physical 
properties) can justify such a stress 
increase. 

The higher first cost of chrome- 
vanadium steel springs for motor 
coaches has been easily justified by 
longer life. But proper heat-treat- 
ment ‘must accompany good material 


. to exploit fully the potential life of 


springs from fine steels. For example, 
in recent laboratory tests, heat-treated 
chrome-Mmanganese spring leaves were 
deflected through a 100,000-psi stress 
range; average life was 107,000 oscilla- 
tions before the first fatigue crack 
appeared. 

When similar specimens were har- 
dened from 1950 F, average life under 
the same stress range dropped to 39,400 


oscillations. Incidentally, shot peening 
the tension surface of properly heat- 
treated specimens increased average 
number of oscillations to 760,000. 

Fact that spring weight varies in- 
versely as the square of the stress opens 
up new vistas to both weight saving 
and improved flexibility. It would 
seem that the finest steels are the most 
economical for both long life and ex- 
cellent riding qualities. (Paper “Com- 
paring Fundamentals of Spring Sus- 
pensions,” was presented at SAE Na- 
tional Transportation Meeting, Cleve- 
land, March 28, 1949. This paper is 
available in full in multilithographed 
form from SAE Special Publications 
Department. Price: 25¢ to members, 
50¢ to nonmembers.) 














Li 1—Effect of varying shackle angle on vibration frequencies (in oscillations 


per minute) 
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Fig. 2—Single-leaf springs such as these look attractive because their characteristics approximate those of a beam of uniform stress. The top 


leaf has constant thickness and variable width. 
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Bottom one is of constant width, with variable thickness 
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Man-Made Rubber 
Vies with Natural 


€xcerpts from paper by 


JOHN L. COLLYER 
The B. F. Goodrich Co. 


EENER corapetition is bringing into 
sharper focus the still unsettled 

problem of how crude and man-made 
rubber will live together. 

Our World War II expericence, when 
90% of the world rubber-producing 
area was completely lost to the enemy, 
and that in the “hot-cold war” since 
has led us to maintain a large-scale 
productive capacity of American-made 
rubber and a limited mandatory usage. 

Production of man-made rubber has 
been indispensable to the United 
States and world postwar recovery. 
Crude rubber production since the end 
of the fighting war has been far short 
of world rubber consumption and stock 
requirements. 

Today the United States has facili- 
ties, in either production or standby, 
with a rated annual capacity of 1757,- 
000 long tons of man-made rubber. 
Rated capacity of government-owned 
facilities is 600,000 long tons of general 
purpose rubbers and 65,000 tons of 
special purpose rubbers. Privately- 
owned facilities have a capacity of 92,- 
000 long tons of special purpose rubber. 

Existing legislation sets a minimum 
that manufacturers of finished rubber 
products must use to provide constant 
protection with man-made rubber in 
case of emergency. These regulations 
resulted in consumption of about 275,- 
000 long tons of man-made rubber 
here in 1948. All was used in the 
transportation field, largely in passen- 
ger car and small-size truck tires. 

Man-made rubbers used in trans- 
portation items were 40.5% of the 
total. But there is no governmental 
limitation to use of a more man-made 
rubber. In nontransportation prod- 
ucts, 43.3% of the total new rubber 
used in 1948 was man-made, although 
that field required little more than 
minor quantities of GR-S latex. Sub- 
stantial quantities were used in coated 
materials, belting and hose, heels and 
soles, molded and extruded goods, wire 
and cable coverings, and rubber floor- 
ing. ° 

Since some crude rubber grades were 
priced below general purpose man- 
made rubber during 1948, the volun- 
tary consumption record compiled that 
year confirms the fact that man-made 
rubbers were often chosen for reasons 
other than price. 

Butyl inner tubes continue to show 
superior aging qualities, better resist- 
ance to heat, and marked superiority 
in air retention. Butyl rubber made 
possible puncture-sealing tubeless 
tires. Most important recent advance 
has been in cold rubber. It is more 





abrasion resistant and is desirable for 
tire treads. 

These developments since V-J day 
dramatize the many ways that man- 
made rubber has served the public in- 
terest. 

They unquestionably have influ- 
enced crude rubber price on the world 
market. For the first time in history 
crude rubber faces a competitor which 
has earned its position on the basis 
of cost, availability, and proved utility. 
Keen and healthy competition between 
the two types of rubber replaces the 
inherently exclusive position enjoyed 
by crude rubber until near the end of 
World War II (Paper “Progress in 
Rubber,” was presented at SAE Detroit 
Section, May 23, 1949. ‘This paper is 
available in full in mimeographed 
form from SAE Special Publications 
Department. Price: 25¢ to members, 
50¢ to nonmembers.) 


New Method Predicts 
Road Anti-Knocking 


Based on paper by 


F. T. FINNIGAN 


E. M. CLANCY, JR. 
The Pure Oil Co. 


and 


ATISFACTORY prediction of road 

anti-knock performance in the lab- 
oratory, which should prove of great 
value as a screening medium in future 
road test programs and fuel develop- 
ment work, can be made with a new 
Single cylinder procedure. 

Need of road test work to evaluate 
fuels continues, however. 

Use of a revised induction system 
and manifold injection broadened the 
rpm range to that of from 750 to 2750. 

Dual micrometers, located on either 
side of the fuel rack on the injection 
pump, make and maintain fine adjust- 
ments in fuel flow. 

Accuracy is held to a deviation of 
1.5 octane numbers, which is approxi- 
mately that obtained on the road. 

Climatic conditions do not hinder 
test work, driving fatigue is eliminated, 
ratings can be obtained on a one quart 
sample of fuel, and a fairly large num- 
ber of samples can be run daily. 

The human element of error is re- 
duced by using the pickup and oscil- 
lograph. Changes in compression ratio 
are made by a twist of the crank. 
(Paper “A Single Cylinder Laboratory 
Procedure to Predict Road Anti-Knock 
Performance” was presented at SAE 
National Fuels & Lubricants Meeting, 
Tulsa, Okla., Nov. 5, 1948. This paper 
is available in full from SAE Special 
Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 
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Describes Two 


Based on paper by 
R. J. SULLIVAN 
Caterpillar Tractor Cp 


HE widely-used bonded rubber ang 

viscous fluid both reduce torsiona) 
vibration by absorbing energy through 
friction. The first absorbs energy 
through twisting of a rubber layer 
while the second does it through shear. 
ing of a viscous fiuid film. 

Where torsional vibration makes for 
excessive engine stress or noise, the de- 
signer has two alternatives. First, he 
can make the crankshaft more rigid, 
This may make critical speeds very 
high. In many cases it is possible to 
design an engine in this way so that 
major critical speeds are above the 
operating speed range. But with en- 
gine speeds increasing, it is becoming 
tougher to apply this remedy. 

Many automotive designers are re- 
signed to presence of criticals in the 
normal operating speed range. In such 
cases, it is usual to reduce their 
severity by attaching an auxiliary vi- 
bration damper to the crankshaft. 
Both the rubber and viscous fluid type 
are used for this purpose. 

A bonded rubber damper, as in Fig. 
1, typically consists of three parts: a 
carrier plate fastened to the crank- 
shaft, a ring-shaped weight, and a 
layer of rubber to which each is 
bonded. Only connection between 
carrier and weight is through the rub- 
ber 

In operation the carrier follows the 
rotation as well as torsional oscilla- 
tions of the crankshaft. Elastic con- 
nection through the rubber makes the 
weight oscillate also. 

In a properly designed damper (cor- 
rect weight size and rubber stiffness), 
the two members do not move together; 
they oscillate so that the rubber layer 
is continually being twisted back and 
forth. Because of rubber’s fairly high 
hysteresis, this process absorbs energy 
which reduces the crankshaft’s ampli- 
tude of vibration. 

The second popular damper type, the 
viscous damper in Fig. 2, consists of 
a completely enclosed housing at- 
tached to the crankshaft, with a heavy 
ring-shaped weight or flywheels in- 
side it. The weight is not connected to 
the housing; but the clearance between 
them—only a few thousandths of an 
inch—is filled with a very heavy fluid 

In operation the housing follows 
crankshaft oscillation. But the weight 
has too much inertia to be able to fol- 
low these rapid motions. This makes 
for a relative oscillatory slipping mo0- 
tion between the two members, which 
the fluid film resists. Process of shear- 
ing the fluid film absorbs the energy. 
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Types of Vibration Dampers 


Flywheel size, clearance width, and 
quid viscosity can be selected to give 
the needed damping for a given engine. 

Fig. 3 shows effects of both a rub- 
ber and a viscous fluid damper on the 
torsional vibration of a 6-cyl diesel 
engine. Both eliminated the severe 


RUBBER —SCS~S~™ 





Fig. 1—The bonded rubber type of to 
damper absorbs energy in the continually 
layer 
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critical speed at 1800 rpm. The rub- 
ber damper seems to be slightly more 
effective. In fact a properly-designed 
elastic type is more efficient than the 
purely frictional damper. But the 
viscous damper gives a wider speed 
range free of severe criticals. 


Both these dampers are simple, rug- 
gedly constructed, and capable of 
handling torsional vibration in engines. 
Several vehicle and engine manufac- 
turers now are producing one or both. 
(Paper “Torsional Vibration Dampers,” 
was presented at SAE Central Illinois 
Section, Peoria, Feb. 21, 1949. This 
paper is available in full in mimeo- 
graphed form from SAE Special Pubti- 
cations Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 
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Fig. 2—Shearing of a viscous fluid provides the damping medium 
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Fig. 3—How both rubber and viscous fluid dampers perform on a 6-cyl diesel engine. Note that the rubber type does a 
slightly better job, although both cut down torsional vibration considerably 
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Foam Rubber Makes 
Great Pad Advance 


Based on paper by 
JACK C. GORDON 


Vice-President, Allen Industries, Inc. 


ARYING densities, thicknesses, and 

sizes and shapes of molded foam 
rubber, with or without using it in com- 
binations with cotton padding, are 
widely used throughout the automobile 
industry today. 

Economies are seen in more judi- 
cious combinations of foam rubber and 
the generally accepted cotton batting 
unit pad. 

The molding process’ produces 
straight, curved, or horseshoe bolsters. 
Despite the lower cost of cotton, rubber 
appears to have solved a production 
problem from the standpoint of high 
output as well as of low cost. 

Inherently the materials now avail- 
able and being developed have ad- 
vantages over both horsehair and cot- 
ton because they can be produced and 
installed more easily. 

With the new materials custom trim 
effects can be readily achieved on the 
production line. (Paper “Padding 
Materials as Applied to Automotive 
Seating” was presented at the SAE 
National Passenger Car, Body, and 
Production Meeting, Detroit, March 8, 
1949. Copies are available from SAE 
Special Publications Department. 
Price: 25¢ to members, 50¢ to non- 
members.) 


European & American 
Car Design Compared 


Excerpts from paper by 
REID A. RAILTON 
Consulting Engineer 
and A. C. SAMPIETRO 
D. R. Robertson, Ltd 


UROPEAN cars suit European con- 

ditions and American cars suit 
American conditions, and what could 
be better? But it would be better yet 
if American and European cars were 
equally suitable for all conditions 
everywhere. It is with this in mind 
that luxury American cars are being 
compared with high-priced European 
vehicles of comparable size and weight. 


Steering 


To start with, neither side likes the 
way the other’s cars steer and handle. 
This constitutes the biggest single fac- 
tor of mutual sales resistance. 


The American complains that Euro- 
pean steering is too heavy and too 
quick, and that it is apt to wander on 
the straightaway. He finds this com- 
bination irritating and tiring to drive. 

The European appreciates the light- 
ness of American steering, but finds it 
both too low-geared and too slow to 
answer the helm. He feels that he 
could not maneuver quickly in an 
emergency. (“Low-geared” in this 
sense implies a larger movement of 
the steering wheel for a given angular 
movement of the front wheels.) 

Now there is a good deal of truth in 
both these criticisms. There is no 
doubt that, for anyone past his first 
youth, the European car is the more 
tiring to drive for long distances and 
over main highways. It is also true 
that, at moderate speeds, the American 
car cannot be maneuvered so quickly 
in an emergency. We purposely say 
“at moderate speeds” because at really 
high speeds the linear momentum of 
the car limits the rate at which its 
direction can be changed, and the gear 
ratio of the steering becomes (within 
limits) of secondary importance in this 
respect. Thus the common complaint 
in Europe that an American car is not 
safe at high speeds because of its low- 
geared steering is an illusion. 

Now what are the main technical 
differences which give American and 
European cars these distinctive char- 
acteristics? 

In the first place, the steering ratio 
of American cars is between 50% and 
100% lower than the European average. 
Secondly, the proportion of weight on 
the front wheels is, on the average, 
higher in the United States than in 
Europe. Lastly, in America tire sec- 
tions are larger and inflation pressures 
lower than they are in Europe. The 
last two factors combine to give the 
American car a pronounced degree of 
“under-steer.” This, in conjunction 
with its lower steering ratio, makes the 
car feel “slow to answer the helm” to 
the European driver. 

Conversely of course the absence of 
these features makes European steer- 
ing feel unpleasantly “quick” and 
heavy to an American. This feeling 
is aggravated in many cases by the 
mechanical design of some European 
steering gears. In general, less care is 
taken there to eliminate friction in the 
steering mechanism, and to apply the 
lessons in geometry which have been 
worked out so carefully in this country. 

Whether this quick and heavy steer- 
ing does make the car more tiring to 
drive for long distances depends of 
course upon the individual and also 
upon the nature of the road; but we 
think in general that it does. It might 
appear at first sight that the physical 
work required of the driver is the same 
whatever the steering ratio. However, 
it seems that the human frame is 
better adapted to a small muscular ef- 
fort over a greater movement than it 
is to a greater effort over a smaller 
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movement, so that the American joy. 
geared steering appears to be ving. 
cated from a physiological point 
view. 

How is it that this divergence 
design has come about? The ansywe, 
is really implicit in the complainy 
themselves. 

The American spends a lot of tin, 
in his car, and frequently has to driy 
long distances. Above everything 
therefore, his car must not be tir, 
to drive. Most of his motoring is don, 
on fairly straight, wide roads, wher 
sudden maneuvers are seldom nec. 
sary, and indeed extremely undesirapj 
on multilane highways. 

The European, on the other hand 
does most of his driving on fairly 
narrow and quite twisty roads and city 
streets, where, if he is to keep up, 
reasonable average speed with safety, 
he must be able to maneuver quickly, 
In this case the limit of effective my. 
neuverability is the angle through 
which the front wheels can be movei 
without necessitating a change of grip 
on the steering wheel. On the averag 
American car this angle is uncon. 
fortably small by European standards, 

It appears that you in America ar 
quite satisfied with overall steering 
gear ratios of upwards of 20 tol. Al- 
though they have been forced on you 
by curb-effort considerations and aly 
as a result of increased front weights, 
larger tires, and so forth, you appear 
to be satisfied that you have lost noth- 
ing in the result. It is our respectful 
opinion that you have lost quite a lot. 

Precise nature of this loss is an ex- 
ceedingly difficult thing to detect. The 
best we can do is to say that it slightly 
adds to one’s anxiety (or detracts from 
one’s confidence) when driving i 
crowded traffic conditions. This sen- 
sation is due to the driver’s subcon- 
scious knowledge that there is a very 
definite limit to any “avoiding ma- 
neuver” that he can make quickly. 


Brakes 


One of the major differences be 
tween American and European luxwy 
cars has lain in the amount of money 
and material that their makers hav 
put into the brakes. While the differ: 
ence is not so marked today because 0! 
the stringent economies enforced ove! 
there, the difference in ideology 
mains. 

While the American has regarded 
European brakes as “good, but heavy, 
the European has thought Americal 
brakes “very light, but rather poor 
Upon investigating this charge 
“rather poor” one finds that the brakes 
are considered perfectly adequate fu 
normal driving, but liable to let th 
driver down under extreme conditions 
Pursuing it a step further, these & 
treme conditions are found to be: ( 
braking on a “washboard” road SJ 
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Year of Biggest Growth 
noth- 
= & nual expansion and revision in its 39 years. 
S from 


1com- 
bering 
sights 
ectful 7 a HE 1949 SAE Handbook, now in the mails to SAE 
» The Intensive SAE technical committee activity dur- 
ng it | : ee s specifications contained in 92 pages; revisions and 


dards, 

2 | Handbook Goes Through 

\ppear 

& lot. ; members, has undergone its most extensive an- 
lightly ing the past year produced 31 new standards and 


S sen- : es yah corrections of 92 existing standards and specifica- 


ubcon- v, ’ tions involving 325 pages of the Handbook, and 
@ Very pe ae cancellation of 9 standards contained in 74 pages. 
Ay a : “ Ce a Among the new standards in the 1949 Handbook 


are the first ones developed by the active SAE Con- 

struction and Industrial Machinery Technical 

: ; "3 Committee, on yardage ratings. Work of the SAE 

eS al Lng A ; RL Body Engineering Committee also makes its debut 

— | in the form of standards for body moldings and 
we fasteners and cylinder locks and keys. 





's have ‘- e F : 

eae: ts For fleet men, vehicle makers, and legislative 
ause 0! te authorities the new SAE Standard Commercial Ve- 
ed ove! iy ; = hicle Nomenclature sets up for the first time uni- 


gy Te i age [a form names for trucks, buses, and tractor-trailer 
g Sa combinations. 
egardet we Anoter new vehicle standard in the 1949 Hand- 
heavy, ' = book is one for chain slots in passenger car wheels. 
merical . . . 
- poor’ This standard requires four slots per wheel for in- 
rge a ddy, stallation of emergency unit chains and gives min- 
» brakes ; : i imum slot dimensions. First-time standards in 
rate for “ ; salt : the farm equipment area include one on tractor 
let the C ~ hydraulic remote controls and another for tractor 
ditions : Wye and implement disc wheels. 
ese . L Bi Among the contributions of the SAE Lighting 
a " at fs oe Committee are new standards for school bus warn- 
aus ing signal lamps, motorcycle and motor-driven 
cycle headlamps, and liquid emergency flares. 
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This group also revised 13 lighting 
standards for lighting equipment such 
as back-up lamps, direction signal 
lamps, stop lamps, and tail lamps. 

Another first for the Handbook is 
the publication of 75 hardenability 
bands. Previously these H-band speci- 
fications were considered tentative un- 
til further experience could be gained 
with them. Several years of using the 
H-bands, during which they were 
checked against several hundred heats 
of each steel, proved that certain band 
limits were acceptable and led to nar- 
rower limits in.other cases. 

Because it felt that the hardenabil- 
ity limits were sufficiently well-estab- 
lished by experience, the SAE Techni- 
cal Board (at the recommendation of 
the SAE Iron & Steel Technical Com- 
mittee, through its Hardenability Band 
Division) gave standard status to the 
hardenability band specifications. 


Other additions in the materials 
area include specificatf@nis for heat- 
resistant and corrosion-resistant alloy 
steel castings, definitions for gear lu- 


bricants, the SAE Surface Finish 
Standard, physical requirements for 
bolts, cap screws, studs, and nuts, and 
general information on tool and die 
steels. The section on nonferrous 
metals has been reviewed and com- 
pletely rewritten. 

These items represent only a small 
portion of things new and revised in 
the SAE Handbook for 1949. A com- 
plete list of additions, revisions, and 
cancellations printed in front of the 
Handbook will help readers find these 
changes. 

Every SAE member receives one copy 
of the Handbook free upon request. 
The price to nonmembers is $10. 
Members may buy additional copies 
for $5 each. 


——Current CRC Program 
Envelops 53 Projects —— 


HE Coordinating Research Council 

will work on 53 projects in 1949, 20 of 
which were started this year. Final 
reports will be made on 18 others dur- 
ing this year. 

Highlighting CRC’s fuel and equip- 
ment research is a newly-proposed 
project of interest to aviation and mo- 
tor fuel suppliers as well as equipment 
manufacturers. It calls for sponsoring 
of fundamental research on detonation 
at both the Battelle Memorial Institute 
and the Massachusetts Institute of 
Technology. 

The research project at Battelle is an 
extension of the high-speed photo- 
graphic work previously carried out at 
the National Advisory Committee for 
Aeronautics in Cleveland under Dr. C. 
D. Miller. Both the petroleum and 
equipment industries feel that this 
work, which has been dropped by 
NACA, should be continued and ex- 
panded in scope to include automotive 
features. The M.1.T. work involves 
combustion research of a series of geo- 
metrically similar combustion cham- 
bers. 

An active project in the CRC Avia- 
tion Fuels Division covers investigation 
of fuels and fuel systems. It aims to 
determine vapor-locking limitations of 
aircraft gas turbine fuel systems and 
how to improve fuels and equipment in 
this respect. 

The military services are interested 
in this project as well as one on low- 
temperature characteristics of gas tur- 


bine fuels. Tests have been made on a 
fuel system mock-up in a cold chamber 
simulating low temperature and high 
altitude conditions. Selected fuels have 
been tested at temperatures lower than 
-80 F and results provide valuable in- 
formation on fuel characteristics influ- 
encing pumpability at low temperature. 
The test data now are being analyzed 
and coordinated with laboratory in- 
spection tests of the experimental fuels. 

Most active project in the Motor 
Fuels Division is a program to deter- 
mine effects of high-sulfur motor fuels 
on engine operation. Seven fleets, in- 
cluding 62 vehicles, have run about 
1,500,000 miles on test and reference 
fuels. 

Test data now are being analyzed 
and a report is expected this year. 
Laboratory dynamometer test results 
have been analyzed and will be coordi- 
nated with field tests. The data will be 
made available to a group studying the 
influence of gasoline characteristics 
and engine operating conditions on en- 
gine varnish and sludge formation. 

The Motor Fuels Division also hopes 
to improve road antiknock testing tech- 
niques. Development of an improved 
single-cylinder laboratory engine tech- 
nique for evaluating fuel performance 
is another active Division project. 

A survey of octane requirements and 
vapor locking characteristics of both 
passenger cars and commercial vehi- 
cles, made in 1948 with more than 250 
vehicles, will be expanded in 1949. 
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More cars will be included with specig) 
attention given to cars designed to Use 
premium quality gasoline. 

The CFR Diesel Puels Division has 
arranged for full-scale field service 
tests on railroads. Object of these 
trials is to insure availability of the 
widest possible range of diesel fuels for 
railroad service. Service performance 
of a group of fuels—varying in cetane 
number, sulfur, and composition—vwjj 
be investigated. 


Cetane Number Studied 


Another Diesel Fuels Division job in- 
volves work on significance of current 
cetane number determinations. This 
group undertook the investigation be- 
cause it found that cetane number is 
significant in predicting the starting 
and warm-up characteristics of un- 
doped fuels. The U.S. Bureau of Mines 
is conducting a series of laboratory 
bomb tests at varying temperatures and 
pressures to get basic information 
which may clarify the problem. 

The Coordinating Lubricant and 
Equipment Research Committee has 
been testing experimental lubricants 
for Ordnance to insure satisfactory 
performance in extremely cold weather. 
Feasibility of using the same grease 
for vehicles which may operate in both 
extreme hot and cold climates is an- 
other Ordnance job. A series of test 
greases was selected for test in a con- 
voy which ran about 5000 miles in hot 
desert operation and throughout an en- 
tire winter in Alaska. These vehicles 
are headed for insepection at the Aber- 
deen Proving Ground. 

Another Ordnance project is aimed 
at determining lubrication require- 
ments of Ordnance vehicles, particu- 
larly of new engines being developed. 
Object here is to help Ordnance de- 
velop both technical requirements for 
a lubricating oil and test techniques 
for evaluating it. This oil must be 
suitable for present Army diesel equip- 
ment (with diesel fuels containing up 
to 1% sulfur) as well as gasoline- 
powered equipment of all types. 

At the request of the SAE Fuels and 
Lubricants Technical Committee, 4 
group on engine oils lighter than SAE 
10 has been established. This group 
has reviewed available information on 
these oils and prepared a dynamometer 
and field test program to establish the 
practicability of these lighter oils for 
easier starting in cold climates. 

Also under way is an investigation of 
experimental lubes for gas _ turbines. 
This project focuses specifically on 
problems of low-temperature opera- 
tion, load-carrying ability for both 
gears and bearings, and oil stability, 
chemical compatibility, and anti- 
foaming characteristics. 

Relationship of power transmission 
units and their fluids is a new jo). 
The immediate program calls for de- 
tailed examination of viscosity and 
volatility effects. 
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New Aero Standards 
Sent by SAE to AIA 


ECOMMENDATIONS have been de- 
veloped for 104 engine and propeller 
utility parts standards which are tech- 
nically acceptable to SAE, Aircraft In- 
dustries Association, and the Govern- 
ment. A product of the SAE Engine 
and Propeller Standard Utility Parts 
Committee, of the SAE Aeronautic 
Committee, this group of standards re- 
centiy was released to AIA for trans- 
mittal to the Aeronautical Standards 

Group under a new procedure. 
The SAE Engine and Propeller Standard Utility Parts Committee at this meeting was visited by These standards, which cover parts 
C. E. Mines (seated at right), chairman of the SAE Aircraft Engine Subdivision, the Committee's SUCh as gaskets, high-temperature 
parent body; studying the group's standards at the center of the table are W. P. English, Ranger rivets, fillister-head screws, washers, 

Aircraft Engines, Committee beiteea (left), and Chairman J. D. Clark, Navy Bureau of Cont. on next page 

eronautics 
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SAE Technical Board. Bandsfor5132H Each number in the columns in the 
press hardenability band for 5140H and 5147H were adopted tentatively. chart represents the number of heats 
Steel as well as those for 1330H, The H-band chart above illustrates how with that particular hardenability at 
1335H, 1340H, 5145H, and 5150H have hardenability limits are established at that point. This band is based on 166 
been adopted as SAE standard by the points along the end-quenched test bar. heats. 
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dowels, nuts, and bolts, will be con- 
sidered by the ASG as the basis for AN 
standards. 


Unlike other AN standards, these will 


carry a six-digit number. The num- 
bering system used is a non-coded type 
. . . the digits do not signify physical 
or dimensional characteristics of the 
part. It is considered less conducive to 
confusion or error than coded systems. 

The new standards will be released in 
the usual AN format and will bear the 
following note: “This standard has 
been developed cooperatively with the 
Engine and Propeller Standard Utility 
Parts Committee of the Society of 


—Technishorts ... . 


Automotive Engineers.” They will re- 
fer.t@ SAE Aeronautical Material Spec- 
ifications for materials, procurement, 
and finishes. 

Incidentally, this first group of 103 
standards and others under way as per 
the reaffirmation of the military-in- 
dustry agreement on this work, were 
brought up-to-date at the Air Force- 
Navy-Industry Conference on March 
30 and 31 in Washington. Until last 
November the Committee had been 
operating on a trial basis. The ANI 
Conference established the Commit- 
tee’s work as a permanent operation 
and crystallized its modus operandi. 





receptacle. 





RADIATOR NOMENCLATURE: The SAE Technical Board recently ap- 
proved an SAE Standard on Radiator Nomenclature which establishes uni- 
form names for parts of sheet metal radiators, bolted radiators (one-piece 
core type), and bolted radiators (sectional type). 
drawings of each radiator type, with the parts labeled. 


CIGAR LIGHTER STANDARD: The new SAE Standard for Cigar Lighter 
Receptacles sets up dimensional limits to allow mating with plugs of acces- 
sories such as trouble lamps, bottle warmers, and electric shavers. 
ardizing these receptacles, the Cigar Lighter Receptacles Subcommittee of 
the SAE Electrical Equipment Committee feels, will provide accessory 
manufacturers with a basis for building plugs that will not damage the 


BODY SHEET METAL: Development of a body sheet metal nomenclature 
is the first job assigned to the new Body and Sheet Metal Nomenclature 


Subcommittee, of the SAE Body Engineering Committee. William Robert- 
son, of the Budd Co., heads up the group. 


The Standard includes 


Stand- 








-—You’ll Be Interested to Know 


GENERAL CHAIRMAN for five coming national meetings were 
named by Council at its June 9 meeting. ... 


clair Refining Co., will be general chairman of the Fuels & Lubricants 
Meeting in St. Louis, Nov. 3-4. ... 





A. L. Heintze, Sin- 


George W. Curtis, Timken Rol- 





ler Bearing Co., of the Tractor Meeting, Milwaukee, Sept. 13-15. ... 
Charles F. Thomas, Lockheed Aircraft Corp., of the Aeronautic Meet- 
ing, Los Angeles, Oct. 5-8. . . . Adolph J. Jeude, Busch-Sulzer Bros. 
Diesel Engine Co., of the Diesel Engine Meeting, St. Louis, Nov. 1-2 
. .. . Philip H. Pretz, Lincoln-Mercury, of the Passenger Car, Body 
and Production Meeting, Detroit, March 14-16, 1950. 


MEETINGS COMMITTEE has decided to continue: (a) its plan of 
rotating the time-location of sessions at Annual and Summer Meet- 
ings so that no one Activity will have sessions on the last day oftener 
than once in four years; (b) holding the Annual Meeting Dinner at 
the Detroit Masonic Temple. . . . on Wednesday evening as in the 
past; (c) allocating two sessions to each Activity at the Annual Meet- 


ing—additional sessions being granted on request if any one Activity 
wants less than two sessions. 


BRITISH COLUMBIA GROUP has been given Section status—be- 


ginning June 1, 1949... . A new SAE ATLANTA GROUP has been 
established—as of Oct. 1, 1949. 


NEW VICE-CHAIRMEN have been authorized by Council for several 
Sections. Cincinnati Section will have a new vice-chairman rep- 
resenting Production; Texas, additional vice-chairmen representing 
Aeronautics, Passenger Cars, and Truck & Bus; Dayton, a new vice- 
chairman representing Aeronautics; St. Louis, a new vice-chairman 
representing Students. 
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SAE Group Seeks 
To Combat Decarb 


new division of the SAE Iron & Stee] 

Technical Committee has been 
created to find ways of measuring ang 
curbing decarburization. J. K. Kj. 
mer, Bethlehem Steel Co., heads the 
division, which is composed of members 
from SAE, the American Iron & Stee] 
Institute, and the American Society for 
Testing Materials. 


Decarburization is a condition caused 
by heat-treatment or annealing where- 
in a certain amount of carbon is oxi- 
dized from the outside skin of the steel]. 
Degree of decarburization or “bark” 
depends on the steel analysis and heat- 
treatment practice. The decarb prob- 
lem is growing more critical because 
many parts are being induction and 
flame hardened from a higher carbon 
rather than being carburized. 


The Division has tackled the problem 
by setting up one group to study meth- 
ods of checking decarburization and 
their application to various products 
and commodities; four other groups 
were assigned the study of decarburiza- 
tion, from the steel user and producer 
standpoint, of bar products, bearing 
steels, automotive leaf springs, and rod 
and wire products. 


ASME Distributes 
Thread Standard 


HE American Standard for Screw 

Threads, ASA _ B1.1-1949, jointly 
sponsored by SAE and ASME, is now 
available from the American Society 
of Mechanical Engineers. 


The SAE Screw Threads Standard, 
to be published in the 1950 SAE Hand- 
book will conform with the American 
Standard, except that three tables 
will be eliminated and another one 
added. This was decided at a recent 
meeting of the SAE Screw Threads 
Committee, headed by W. L. Barth, 
General Motors Corp. 


Tables 7, 11, and 13 in the American 
Standard will be dropped from the 
SAE Standard because they repeat ma- 
terial given elsewhere in the American 
Standard. (These tables give allow- 
ances and tolerances for the extra- 
fine thread series—UN and NEF, the 
12-pitch series—12UN and 12N, and 
the 16-pitch series—16UN and 16N, 
respectively.) 

The new table to be added to the 
SAE Standard summarizes in one place 
the basic major diameters and pitches 
for the various series of threads. It 
covers threads up to the 6-in. size anc 
includes the Coarse, Fine, Extra Fine, 
8-pitch, 12-pitch, and 16-pitch thread 
series. 
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SAE National 


West Coast Meeting 


Multnomah Hotel 
Portland, Ore. 





MONDAY, August 15 





5 9:45 a.m. 


State of Oregon Welcomes SAE 
—GOV. DOUGLAS McKAY 
10:00 a.m. 
David Brown, Chairman . 
Water or Anti-detonant Injection 
From the Fleet Operators’ View- 
point 
—A. T. COLWELL, Thompson 
Products, Inc. 
Lubrication of Heavy Duty Roller 
Bearing Applications 
—O. L. MAAG, Timken Roller 
Bearing Co. 
Sponsored by Fuels & Lubricants 
Activity) 
2:00 p.m. 
W. B. Keith, Chairman 
Transmissions and Engine to Road 
Gear Ratios 
—THOMAS BACKUS, Fuller 
Mfg. Co. 

Modern Maintenance and Preven- 

lve Maintenance Procedures 
—F. C. ANDERSON and E. W. 
TEMPLIN, Los Angeles Depart- 
ment of Water & Power 
‘Sponsored by Transportation 

& Maintenance Activity) 

8:00 p.m. 

R. W. Moore, Chairman 

Air Cooled Engines for Vehicles 
—C. F. BACHLE, Continental 
Aviation & Engineering Corp. 

How Would You Design A Trailer 

lor Maximum Efficiency? 


—L. H. CHAILLE and V. H. 
STEWART, Fruehauf Trailer Co. 


Sponsored by Truck & 
Bus Activity) 


JULY, 1949 


August 15-17 














TUESDAY, August 16 WEDNESDAY, August 17 
9:30 a.m. 9:30 a.m. 
R. A. Hundley, Chairman R. E. Fleischer, Chairman 
Air Cleaners for Diesel Engines Recent Trends in Valve Design 
—JAMES MYERS, Farr Co. and Maintenance for Automotive 
Why Supercharge? and Diesel Engines 
—N. M. REINERS, Cummins —NORMAN HOERTZ and R. 
Engine Co., Inc. MAX ROGERS, Thompson 
(Sponsored by Diesel Engine Products, Inc. 
Activity) Anti-knock Requirements of Com- 
mercial Vehicles 
2:00 p.m. —H. J. GIBSON, Ethyl Corp., 
Harold Puxon, Chairman G. W. PUSACK, Socony Vacuum 


Oil Co., J. A. EDGAR and R. J. 


Synchronized versus Conventional GREENSHIELDS, Shell Oil Co.. 


Transmissions in Truck Operation 


—D. D. ROBERTSON, Spicer ae. , 
Manufacturing Division, Dana (Sponsored by Diesel Engine 
Corp. Activity and Fuels & Lubri- 
Design & Development Considera- cants Activity) 
tions of a Bi-metallic Brake Drum j 
—CHARLES E. STEVENS, JR., 2:00 p.m. 
Fairchild Engine & Aircraft J. W. Sinclair, Chairman 
Corp. This will be a general question 
(Sponsored by Truck & session with all of the speakers on 
Bus Activity) the platform. 





DINNER 
6:45 p.m. TUESDAY 


j. S. Poulson, Chairman Oregon Section 
Z. C. R. Hansen, General Chairman of Meeting 
John G. Holmstrom, Toastmaster S. W. Sparrow, SAE President 


“Under the Hood” 
George A. Bowie 
Firestone Tire & Rubber Co. 
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ROY A. FRUEHAUF, formerly executive vice- 
president of the Fruehauf Trailer Co., was re- 
cently elected president of the company. He 
started working for Fruehauf at its Detroit plant 
in 1928 and had been western regional sales 
manager, vice-president in charge of the western 
division, vice-president and director of sales, and 
vice-president in charge of operations prior to 
his appointment as executive vice-president in 
1944. 


ROBERT E. BUSEY has been appointed chief 
engineer of Ford International, Inc. His head- 
quarters will be in Dearborn, Mich. Busey will 
represent Ford International in a liaison capac- 
ity between the engineering activities of the 
parent Ford Co. and its associated companies 
and branches overseas. Until recently chief en- 
gineer of Willys-Overland Motors, Inc., he has 
previously been connected with the White Motor 
Co., Hupp, Packard, Chrysler, and Dodge. 


R. W. STEERE, JR., recently appointed as- 
sistant chief engineer of Plymouth Motor Corp., 
had been Plymouth chassis engineer. He joined 
Chrysler Corp. in July, 1937 as a student engi- 
neer in the Chrysler Institute of Engineering 
graduate school. Upon completion of his grad- 
uate work he spent three years as an engineer 
in the Performance Department of Chrysler 
Central Engineering and during the war was 
transferred to the Plymouth Division as contact 
engineer on the Corsair landing gear project. 


R. B. HAYNES has been promoted to the posi- 
tion of director of manufacturing for all the 
Divisions of the Dana Corp. He joined the 
Spicer organization in 1935, first working on 
special assignments, then becoming master me- 
chanic, equipment manager, and about two years 
ago, works manager. 











D. G. ROOS, tirst vice-president 
of Willys-Overland Motors, has 
taken over the duties of execu- 
tive vice-president. A_ past- 
president of SAE, Roos has been 
vice-president of enzineering of 
Willys-Overland since January, 
1938. He has been a member 
of the board of directors for 
some time and has just been 
named to the board of the 
Willys-Overland Export Corp. 
and the board of Willys-Over- 
land of Canada, Ltd. 








JOHN F. HAINES, formerly director 
of research, Aeroproducts Division of 
General Motors Corp., has announced 
his entrance into private practice as 
consulting engineer. His 15 years ex- 
perience in experimental and produc- 
tion design is now available to firms 
wishing to supplement their engineer- 
ing talent. Haines will maintain an 
office in the 11 West Monument Build- 
ing, Dayton 2, Ohio. He will handle 
special design problems, help develop 
new products or simplify current de- 
signs for more economical production. 


E. J. CLOUTIER, JR. is now sales 
engineer in the Detroit office of Tin- 
nerman Products, Inc., Cleveland. He 
was previously automotive sales man- 
ager for the Prestole Corp., Toledo, 
Ohio. 


LEONARD E. MILES has become 
engineer of transportation for the 
American Overseas Petroleum Co. in 
San Francisco. His previous position 
was senior automotive engineer at the 
Arabian American Oil Co. in San Fran- 
cisco. 
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About |: 


DAVID H. KARNS, JR. is now sales. 
man for the S.W.S. Chevrolet Co, jy 
Dayton, Ohio. 


PHILIP C. MOSHER, who recently 
graduated from Purdue University 
West Lafayette, Ind., is in training fo 
production management at the Stud. 
baker Corp., South Bend, Ind. 


JOHN M. HARRIS has become fric- 
tion material engineer for the Mesaba 
Service & Supply Co. in Hibbing, Minn, 
after serving as field service engineer 
at the Johns-Manville Sales Corp., Chi- 
cago Office. 


HOWARD WILLIAM ALDAG is now 
senior test engineer at Wright Aero- 
nautical Corp., Wood-Ridge, N. J. He 
had been test engineer for the com- 
pany. 


Recently graduated from Indian 
Technical College, Fort Wayne, Ind, 
CHARLES L. ZOLTANTI is now a Sstl- 
dent engineer at Babcock & Wilcox 
Tube Co. in Beaver Falls, Pa.; MERE- 
DITH BOTHE is a mechanical engineer 
with Carbide & Carbon Chemical Corp, 
South Charleston, W. Va.; and RICH- 
ARD A. BARTZ is junior engineer 
Oilwell Supply Co., Oil City, Pa. 


DONALD B. PRUESS has become 41 
engineer with Petroleum Advisors, Inc 
in New York City. He was formerly 
connected with Cities Service Oil Co 
Bartlesville, Okla., in a similar caps 
city. 


DONALD G. BAY is now test eng! 
neer with Reo Motors, Inc., Lansin? 
Mich. 


RAYMOND F. LITTLEY has bet! 
named sales manager of the Autom 
tive Division of the Budd Co. He w! 
have complete charge of sales in ™ 
automotive fields and will make b's 
headquarters in Detroit. Littley joine 
the Budd organization in Janualy 
1925. 


SAE JOURNAL 














Sales. 
: 


0, 


= 


cently 
ersity, 
ng for 
Stude- 


@ fric- 
Tesaba 
Minn, 
gineer 
)., Chi- 


is now 
Aero- 
J. He 
» com- 


ndiana 
», Ind, 
a stu 
Wilcox 
MERE- 
ngineer 
1 Corp. 
RICH- 
neer at 
be 


ome al 
rs, Inc 
ormerly 
Oil Co 
r capa- 


st engl- 
sansin¢g 


as been 
,utomo- 
He wil 
s in al 
ake his 
y joined 
january 


JOURNAL 





és Members 


JOHN D. HULL, JR., recently became 
assistant manager of the Aviation Divi- 
sion at Walter Kidde & Co., Inc. in 
Belleville, N. J. For the past three 
years he has been district aircraft 
manager of the company’s Kansas City 
office. He is chairman of the Student 
Activity, SAE Kansas City Section. 


GEORGE T. CHRISTOPHER, Pack- 
ard president, talking to the 19th An- 
nual Michigan Safety Congress in May, 
said that the automobile industry has 
learned to build ‘“‘pretty safe’ cars. 
“But we are not magicians,” he de- 
clared. “We have no control over the 
cars after they leave the assembly line. 
We can’t produce safe drivers.” 


ROGER B. WALCOTT, who recently 
graduated from Antioch College, Yel- 
low Springs, Ohio, is sales engineer for 
the Johnson Service Co., in Cincinnati; 
JAMES H. FLOURNOY, who recently 
graduated from Cornell University, 
Ithaca, N. Y., is branch salesman for 
Q-F Wholesalers, Jersey City, N. J. 
Their products are the Birds-Eye 
Frosted Foods. 


HARRY J. GRAHAM recently be- 
came assistant to the General Manager 
at Sunnen Products Co., in St. Louis, 
Mo. He had been principle project en- 
gineer at Packard Motor Car Co., 
Toledo, Ohio. 


EDWARD S. KAVANAUGH is an en- 
gineer with the Metropolitan Construc- 
tion Co., in Oklahoma City, Okla. 


GUSTAV EGLOFF, petroleum tech- 
nologist and director of research for 
the Universal Oil Products Co., Chi- 
cago, has been elected president of the 
Western Society of Engineers in that 


t 
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D. E. RUDIG is now employed at the 
John Deere Waterloo Tractor Works, 
Waterloo, Iowa, as a development engi- 
heer in the stress analysis section of 
the Engineering Department. 
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J. F. WOLFRAM, chief engineer of 
the Oldsmobile Division of General 
Motors Corp., has announced promo- 
tions affecting key personnel in Olds- 
mobile’s Product Engineering Depart- 
ment. L. A. KINTIGH, formerly ex- 
perimental engineer for Oldsmobile, 
has been named assistant chief engi- 
neer in charge of chassis, body and 
standards engineering. He teams with 
H. N. METZEL, assistant chief engi- 
neer in charge of motor, transmis- 
sion and experimental engineering. 
JAMES DYKSTRA continues as exec- 
utive engineer for the division. D. C. 
PERKINS, former chassis engineer has 
been promoted to experimental engi- 
neer succeeding Kintigh. T. W. LOR- 
ING has been named styling engineer 
for Oldsmobile. 





Wins 


\ 


Mac Short Award 





Midshipman Leonard Frederick Vogt, Jr., Cincinnati, 
right, being presented the Mac Short Memorial Award in 
Aviation on May 31 during the graduation exercises at the 


U. S. Naval Academy in Annapolis, Md. 


left, presented it on 


Mrs. Mac Short, 
behalf of the Mac Short Foundation 


established in honor of the late past-president of the Society. 
Commander Thomas D. Davies, USN, center, assisted in the 
presentation for displaying “the most marked interest and 
practical aptitude for a career as a Naval aviator.” 





KENNETH W. WOODFIELD is a 
student engineer at General Motors 
Truck & Coach Division in Pontiac, 
Mich. 


ALFRED P. SLOAN, JR., GM’s Board 
chairman, told stockholders recently: 
“The latter part of this year will see a 
lowering of existing production levels 
on the part of all producers, General 
Motors included.” 
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RICHARD D. WILLIAMS, who is 
now test engineer for Kiekhaefer Aero- 
marine Motors, Inc., Fond Du Lac, Wis., 
had been affiliated with Aircooled 


Motors, Inc. in Syracuse, N. Y. 


IRVIN W. LEE, recently graduated 
from Washington State College, Pull- 
man, Wash., is a mechanical engineer 
with the J. I. Case Co. in Rock Island, 
Ml. 
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BRYAN E. HOUSE has been 
appointed general manager of 
the Brake Division of the Tim- 
ken-Detroit Axle Co., with 
headquarters at Timken-De- 
troit’s new brake plant in 
Ashtabula, Ohio. RALPH K. 
SUPER will continue in charge 
of brake engineering with the 
title of chief engineer of Brake 
Division. 








ALEX TAUB, 1406 G Street, N. W., 
Washington 5, D. C., is ready to con- 
centrate his consulting engineering 
practice in the United States following 
several years during which he spent a 
considerable portion of his time serv- 
ing foreign clients. Following his 
work at Vauxhall Motors, Ltd., just 
prior to World War I, Taub returned 
to serve as technical consultant to the 
War Production Board, the Foreign 
Economic Administration, and other 
government agencies during the con- 
flict. Subsequently he developed the 
Guide to the Industrialization of 
China, special studies for industrial 
cooperation for Europe, and designed 
and built light passenger cars, trucks 
and tractors for Central Europe. Re- 
cently his work has included % hp 
diesels up to 6000 hp gasoline engines, 
and also a diesel engine bearing test 
machine to reproduce exact engine 
conditions. His work has included 
design of accessories for manufac- 











ber, 1946. 


turers needing new products, worked 
on substitute fuels for engines, includ- 
ing alcohol and gas. A former SAE 
Councilor and a past-chairman of the 
Detroit Section, Taub was for many 
years associated with Chevrolet Motor 
Division as research and assistant 
chief engineer. 


ANTON KRAPEK is a heating and 
ventilating engineer with AAA Engi- 
neering Sales Co., Lansing, Mich. 


DAVID T. DOMAN has joined the 
Porter-Cable Machine Co., Syracuse, 
N. Y., as a project engineer on special 
assignment. He was previously asso- 
ciated with Aircooled Motors, Inc., 
same city. 


WALTER L. DRAY recently became 
assistant to chief engineer at Victor 
Animatograph Corp., Division of Cur- 
tiss Wright, Davenport, Iowa. He had 
been with Bendix Aviation Corp. for 
nine years. 


GOSTA VENNERHOLM, supervisor of Ford 
Motor Co.’s metallurgical research section of the 
process engineering laboratory, was awarded the 
William H: McFadden Gold Medal for contribu- 
tions to the foundry industry. The award was 
presented at the 53rd annual convention of the 
American Foundryman’s Society which was re- 
cently held in St. Louis, Mo. 


FRED C. SCHULZE has been appointed sales 
manager at Waukesha Motor Co., Waukesha, 
Wis. He was formerly assistant sales manager, 
and joined Waukesha in 1928. 


CLYDE H. BRITTEN, vice-president in charge 
of manufacturing at the Lubrizol Corp., has been 
elected to the company’s board of directors. 
Britten joined Lubrizol three years ago after 
eighteen years with the Shell Oil Co., where he 
was manager of product applications and devel- 
opment with headquarters in San Francisco. He 
was made vice-president at Lubrizol in Decem- 
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THOMAS L. DUGGAN is an engine 
overhaul mechanic at American Air. 
lines, Inc., Tulsa, Okla. 


FRANK W. GODSEY, JR., manager 
of Westinghouse Electric Corp.'s ney 
products division, has joined the ranks 
of McGraw-Hill Book Co. authors with 
“Gas Turbines for Aircraft,” co-ay. 
thored by L. A. Young. First three 
chapters of the book cover basic aero. 
dynamics, aircraft propulsion, and gas 
flows. Succeeding chapters take yp 
major components and accessories of 
gas turbine powerplants and gas-tyr-. 
bine cycles. An appendix provides 
tables of the thermodynamic properties 
of air from 400 to 3970 R and charts of 
corrections for water vapor and for 
hydrogen-carbon ratios of 0.15 to 0.18 
for various fuel-air ratios. 


MURRAY C. TRIPLETT is body en- 
gineer at Chrysler Corp., Highland 
Park, Mich. He was previously experi- 
mental engineer in their Road Test De- 
partment. 


DAVID LEIDMAN, recently grad- 
uated from the University of Okla- 
homa, is an engineering trainee with 
RCA Victor Division in Camden, N. J.: 
EDWARD G. DORSEY, JR., recently 
graduated from Purdue University, is 
a junior engineer with Experiment 
Inc., Richmond, Va. 


CHARLES N. BELL has become as- 
sistant plant engineer at the Houdaille- 
Hershey Corp., Detroit Bumper Divi- 
sion in Detroit. He had been opera- 
tions manager at Midtown Motors, Inc 
in St. Paul, Minn. 


HARRY J. KATRIS is now a junior 
engineer with Boeing Aircraft Co., in 
Seattle, Wash. 


Among SAE members who will par- 
ticipate in the Diesel Engine Sym- 
posium sponsored by the University of 
Wisconsin with the cooperation of the 
Diesel Engine Manufacturers Associa- 
tion, Madison, Wis., Aug. 29 to Sept. 3 
will be Prof. W. E. MEYER, The Penn- 
sylvania State College; HANS HOGE- 
MAN, American Bosch Corp.; LEON- 
ARD MJOLSNES, Scintilla Magnetc 
Division, Bendix Aviation Corp. 
NICHOLAS FODOR, Diesel Engineer- 
ing & Mfg. Corp.; Prof. GLENN C. 
BOYER, Missouri School of Mines 
GLEN F. SHOEMAKER, Detroit Diese! 
Engine Division, General Motors 
Corp.; GEORGE HAISLMAIER, Youns 
Radiator Co.; Prof. P. S. MYERS, Uni- 
versity of Wisconsin; WALTER W. 
BLACK, International Harvester Co. 
Prof. K. W. STINSON, Ohio State Uni- 
versity; R. L. BOYER, Cooper Bes- 
semer Corp.; L. B. BOYD, DeLuxe 
Products Corp.; H. F. BRYAN, Intel- 
national Harvester Co.; STUART 
NIXON, Sealed Power Corp.; H. ©. 
BRAENDEL, Wilkening Mfg. Co., Prof 
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Expects Turbojet 
Use by Airlines 


® Williamsport Group 
H. W. Epler, Field Editor 


May 2—Aircraft manufacturers gen- 
erally agree that commercial airlines 
will use turbojet engines for some types 
of service said W. F. Boyle of the Gen- 
eral Electric Aircraft Gas Turbine Di- 
visions in his paper Aircraft Gas Tur- 
bines and Jet Propulsion. 

It is only a matter of time, continued 
the speaker, until the inherent advan- 
tages of the turbojet over the piston 
powerplant will make their use eco- 
nomically feasible and desirable for 
airline service. Some studies indicate 
an operating cost of 5¢ a ton-mile 
—which is considerably below existing 
costs—can be attained. 

There are definite fields for the pro- 
peller drive and the turbojet engine, 
Boyle said. The former has an advan- 
tage at plane speeds up to about 500 
mph, but at higher speeds is inefficient. 
The field of the turboprop combination 
lies in outputs over 5000 hp and speeds 
up to about 500 mph. 

Jet Propulsion, a General Electric Co. 
moving picture, introduced the subject 
and another film showed some of the 
latest jet aircraft in flight. 

Although the jet engine appears sim- 
ple compared with reciprocating en- 
sines, metallurgical and design prob- 
lems due to high temperatures and 
rotating speeds tax the ingenuity of 
the engineer. 

Several methods of thrust augmen- 
tation for jet planes to overcome dis- 
advantages of long takeoff runs are 
under investigation, the speaker re- 
Ported. These include overspeeding 
the engine, increasing weight flow 
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through the engine by water injection, 
“exhaust reheat,’ which consists of 
introducing and burning fuel in the 
tailpipe, and the “bleed-burn”’ cycle, 
comprising auxiliary combustion cham- 
bers operating on the air bled from the 
compressor, bypassing the turbine. 

Increasing weight flow by water in- 
jection and “exhaust reheat” are the 
only methods finding application today. 

Boyle explained that the operating 
efficiency of the jet plane improves 
with higher airspeed because of in- 
creased ram pressure, and said opera- 
tion at altitude is more efficient because 
of lower inlet air temperature. 


Torque Converters 
Reduce Maintenance 


® Washington Section 
J. T. Duck, Field Editor 


May 10—Development of the hydraulic 
torque converter has been an important 
step forward in the transportation 
business, Carl Lindblom, chief engi- 
neer of the White Motor Co. told this 
Section tonight. 

In his paper, “Hydraulic Drives’, the 
speaker said because sound business 
practice demands maximum return 
per dollar with quick turnover, a trans- 
mission offering good performance, 
speed, economy and low maintenance is 
of prime importance. 

Automatic torque converter drives 
offer all these advantages. They pro- 
vide a smooth, flexible drive compar- 
able to an infinite number of progres- 
sive manual gear changes, and give 
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better performance for a given power- 
weight ratio. 

They permit the powerplant to oper- 
ate in its most efficient output range, 
and eliminate low speed lugging in the 
critical detonation range. 

As a result better spark timing and 
high compression ratios are possible. 
Shock loads are minimized. Gear 
clashing is eliminated. Vehicle life is 
extended, driver effort is decreased, 
and passenger comfort is increased. 

The speaker reviewed the develop- 
ment of ..ydraulic couplings and torque 
converters from the 1905 Fottinger 
patents to the modern units now in use 
on trucks, buses and passenger cars. 

Early units were limited in their use 
because of their very low efficiency in 
all but a very narrow speed range. 
Further research has been necessary 
before the torque converter could be 
used in an automotive field. 

Lindblom described in detail the 
important features of several of the 
current automatic transmissions. 
Many of these carry in addition to a 
hydraulic torque converter a mechan- 
ical gear change which broadens the 
range of optimum efficiency in opera- 
tion and provides a means of increasing 
the torque output ratio. 

Some, for example the Spicer Con- 
verter and Packard transmission, pro- 
vide for a shift to direct drive around 
the torque converter. 

The White Hydro-Torque combines 
the features of a hydraulic torque con- 
verter and a hydraulic coupling with 
a two speed gear box. The selection 
of the gear ratio is controlled by a 
governer driven at propeller shaft 
speed. In this way the engine is made 
to operate in its most efficient range. 

Summing up the characteristics of 
the White Hydro-Torque Drive, Lind- 
blom stressed the following features: 
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1. Ability to automatically adjust 
itself to meet varying road and traf- 
fic conditions. 

2. Ability to perform its functions 
with good efficiency. 

3. Operation at all times in fluid 
drive, thus contributing much to en- 
gine and drive line life. 

4. Provision for a smooth flexible 
drive medium permitting the driver 
to devote more attention to his many 
duties. 


The speaker was introduced by Tech- 
nichal Chairman Hyman Feldman of 
Washington’s Capital Transit Co., who 
said that his company had found main- 
tenance costs drastically reduced in 
buses where torque converter drive 
had been installed. 


Rubber Cartel 
Hit by Collyer 


® Detroit Section 
Ruth E. DeWald, Field Editor 


May 23—‘For the first time in history, 
crude rubber faces a competitor which 
has earned its position on the basis of 
cost, availability, and proved utility,” 
stated John L. Collyer, president of 
the B. F. Goodrich Co. 

Collyer referred to the 757,000-ton 
rated capacity of the combined U. S. 
Government-owned and privately 
owned facilities for synthetic rubber 
manufacture. 

Experience in World War II when 
crude rubber supplies were curtailed 
by hostilities led the United States to 
maintain large-scale productive ca- 
pacity of American-made rubber and 
to prescribe a limited mandatory usage 
of 220,000 tons per year by manufac- 
turers of finished rubber products, 
under the Rubber Act of 1948. Actual 
use of 442,000 tons of synthetic rubber 
was double that proposed under the 
law, he added. 

Antagonism by British and Dutch 
rubber-growing interests has developed 
over prices. Man-made rubber from 
U. S. Government facilities sold dur- 
ing 1948 for 18%¢ per lb. The 

weighted average for crude rubber was 
' 19%4¢ per lb last year. The current 
price of rubber in New York is 18%2¢ 
for top grades, with poorer grades sell- 
ing lower. 

Collyer emphasized that these pro- 
ducers will continue to press for an 
arrangement whereby American rub- 
ber can be reduced or eliminated from 
the world trade markets and higher 
crude prices result—in a word, a re- 
turn to the cld cartel form of restricted 
production and rigid distribution. 

The rubber executive said that a 
primary contention of crude rubber 
producing nations and colonies is that 


the price of crude rubber is too low to 
enable recovery of higher production 
costs and to make possible further ex- 
pansion of production. He pointed out 
that cost-price problems are handled 
here in the United States by paring 
costs and increasing efficiency. 

In contrast to this procedure, the 
bulk of the rubber-producing industry 
has tried restrictive schemes to pro- 
tect their margins. Half the 9,400,000 
acres planted to rubber in the world 
are European-owned estates, whereas 
the other half are native-owned at the 
family level. Costs of production vary 
greatly. Well-managed estates can 
supply rubber that costs 10 or 12¢ per 
lb in New York. Costs of less efficient 
growers, with low yield properties, run 
up to 19¢ per lb or higher. 

‘“Another argument,” said Collyer, 
“made for increasing the price of crude 
rubber is to raise the standard of living 
of the natives. There are means avail- 
able by which the native producer 
could obtain a higher income from his 
rubber without raising world prices. 
Effective educational programs would 
assist the native producer to obtain a 
larger part of the price paid by the 
final consumer.” 

According to Collyer, the former car- 
tel group believes that raising the price 
of crude rubber will alleviate the so- 
called “dollar shortage.” The dollars 
received by rubber-producing countries 
depend not only upon price per pound, 
but also upon dollar volume of sales. 
Collyer feels that a higher price of 
crude rubber could soon result in re- 
duced consumption of crude rubber in 
the world’s markets. 


Argues Against Price Rise 


Keeping up prices is offered as a 
means of combating Communist influ- 
ence in the rubber-producing areas. 
The Goodrich Co. president reminded 
his listeners that Communism feeds 
upon unemployment, frustration, and 
discontent. He held the view that re- 
striction of rubber production again 
would mean the deliberate fostering 
of unemployment in the growing areas. 

The fifth argument for higher rub- 
ber prices, cited by Collyer, is repre- 
sented to aim at revitalizing the world 
trade situation, in keeping with the 
Administration’s policy of helping to 
raise the standard of living of the 
backward peoples of the world. The 
speaker pointed out that the market 
potential of these same backward areas 
is tremendous and should be developed. 
He said that rubber consumption in 
the United States is 16% lb per capita, 
whereas the rest of the world only ac- 
counts for 0.9 lb per person. 

The speaker granted that the in- 
terest of the cartel agreement is al- 
ways stated to be the reasonable 
handling of factors so there will be 
fair prices for producers and con- 
sumers. These goals are never 
achieved, he declared, because the 
essence of cartels is the protection of 
high-cost producers. 
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Thus, consumers fail to receive th. 
benefits of lower prices and employ. 
ment is curtailed. Potential market; 
are not developed and new technologi. 
cal discoveries are not made, Decause 
incentive is throttled. 

Collyer contended that the repeatey 
threats to the world rubber supply 
make it imperative that limited manda. 
tory use of man-made rubber be cop. 
tinued to the extent necessary to keep 
the American rubber-producing fg. 
cilities operating on a scale to Meet 
the minimum needs of national g. 
curity. 


Southern New England 
Holds Spring Outing 


® Southern New England Sect 
R. E. Johansson, Field Edit 


May 13—Something new was added 
to the annual spring outing—men- 
bers brought their wives this year to 
the Wethersfield Country Club for an 
afternoon of golf, dinner, and a pleas- 
ant evening together. 

Following the dinner, Chairman 
David Waite announced results of the 
election of officers for the 1949-1950 
season. Then L. Morgan Porter, as 
master of ceremonies, distributed prizes 
to winners of the afternoon’s “kickers’ 
tournament and door prizes. 

Two dancers staged an exhibition of 
ballroom dancing and later a contest 
to determine the best partners among 
the guests. The remainder of the 
evening was devoted to dancing. 


Welding Techniques 
Explained by Glover 


@ Hawaii Sect 
Rene Guillou, Field Editor 


May 16—New equipment and methods 
in arc welding were explained and 
demonstrated by George M. Glover 4| 
the Section’s dinner meeting. 

The talk was illustrated by a Gen- 
eral Electric color moving picture. _ 

Principles involved in both ac anc 
de welding were explained and the use 
of various types of electrodes was 
demonstrated by animated diagrams 
and by closeups of welding operations 

This brought out the detail of the 
metal pool, and the color and behavi0! 
of the arc. These phenomena col0 
not have been seen through the dens 
welder’s shield. 
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Indiana Watches 
Speedway Tryouts 


May 25—The dual attractions of a 
tour of the garage and pit area at the 
Indianapolis Motor Speedway as guests 
of Wilbur Shaw, track president, and 
the visit of SAE President Stanwood 
W. Sparrow drew 18 of the 35 men who 
have served as chairmen of the Section 
and many of its members. 

The guests had a chance to watch 
qualification tryouts which had been 
delayed by rains. Pres. Sparrow went 
out on the apron and renewed ac- 






Following an afternoon spent at the Indianapolis Motor Speedway watching 
preparations for the Memorial Day classic, 18 of those who have been Section 
Chairmen of Indiana Section pose with SAE President Stanwood W. Sparrow 
and a former chairman of Cleveland Section. Shown seated are: (left to 
right) William K. Creson, Herman E. Winkler, O. Carter Berry, President 
Sparrow, Ferdinand Jehle, former Cleveland Section Chairman, A. L. Mc- 
Colloum, Chester S. Ricker, and H. M. Jacklin. Standing are: Lon R. Smith, 
Robert C. Wallace, Raymond A. Schakel, Macy O. Teetor, Earl C. Booth, Sr., 
George L. Brinkworth, William S. Powell, Joseph Liston, Clifford M. Rigsbee, 
Roy W. Paton, Karl H. Effman, and Lee Oldfield 


quaintance with many of the drivers 

and AAA officials, most of whom are 

SAE members of long standing. 
Officials and drivers joined SAE 


members in the evening to hear Spar- 
row’s address on research and test for 
improvement in engine performance 
and endurance. 





Service Dynamometer 
ls Economical Tool 


® Northern California Section 


F. G. Wildhagen, Field Editor 


April 15—Organized use of the dyna- 
mometer will help to control mainte- 
nance expense and improve operating 
economy, according to E. L. Cline, 
manager of the Dynamometer Division 
of Clayton Mfg. Co., El Monte, Calif., 
who addressed the Northern California 
Section—Central Valley T & M Meet- 
ing in Sacramento. 

There is a tendency for operators to 
unduly complicate the understanding 
of the chassis dynamometer, and its 
use. It is simply a machine which 
simulates all important road and grade 
conaitions. 
| All functions of the engine, transmis- 
Sion, drive line, live axles, rear wheels, 
and rear tires can be tested exactly as 
though the vehicle was making a road 
test. The machine indicates perform- 
ance and shows whether adjustments 


he 


nave been made properly or not. 
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In view of rising cost of equipment 
and repair work, successful operators 
have taken advantage of these ma- 
chines to bring costs down to the 
lowest figure possible, he reported. 

The maintenance department must 
accomplish the following if it is to gen- 
erate reliable horsepower efficiently 
and keep the operating company in the 
black ink: 

@Because more exacting diagnosis 
of vehicle ills can be made only those 
parts that need replacing are replaced 
—no more and no less. This will keep 
material and labor costs to a minimum. 

@Make the correct repair the first 
time. This requires® following the 
exacting diagnosis with quality-con- 
trolled workmanship. 

@ Keep at work only those vehicles 
which are frugal consumers of fuel, 
tires, and parts. Adequate preventive 
maintenance is required to make sure 
of this point. 

Due to hazard, inconvenience, cost, 
and questionable results many fleet 
operators have minimized their toad 
testing. As a substitute, driver com- 
plaints received greater attention, and 
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operators adhered more closely to ad- 
justment specifications. 

With wider use of chassis dyna- 
mometers by more and more fleets 
accumulated experience is growing 
rapidly, Cline reported. 


Plant Trip Marks 
Milwaukee Meeting 


May 6—Visiting the general machinery 
section, foundry, forge shop, and erec- 
tion floor of the Allis-Chalmers Mfg. 
Co. was followed by a dinner meeting 
in the Milwaukee Athletic Club where 
Dr. Farrington Daniels of the Univer- 
sity of Wisconsin presented a paper on 
Solar and Atomic Energy. 

Feature of the meeting was the in- 
troduction of industry advisers to the 
program chairman who will act as con- 
sultants to help obtain the best pos- 
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sible papers and authors for forthcom- 
ing meetings. 

They are Fred M. Young, 
Radiator Co.; M. L. Frey, Allis-Chal- 


Young 


mers Mfg. Co.; H. Brown, Briggs & 
Stratton Corp.; T. Davidson, Bucyrus- 
Erie Co.; L. S. Pfost, Massey-Harris 
Co., and A. W. Pope, Jr., Waukesha 
Motor Co. 

Approximately 180 made the plant 
visit and 85 attended the dinner 
meeting. 


Rear-Engine Cars 
Remote: Sparrow 


®@Central Illinois Section 
Robert V. Larson, Field Editor 


May 16—Although neither impossible 
nor unsound, the rear-engine automo- 
bile is not expected in the near future, 
according to SAE President Stanwood 
W. Sparrow who was guest of this 
Section in Peoria. 

The vice-president in charge of engi- 
neering for Studebaker Corp. doubted 
that the average motorist is “ready to 
sit at the extreme front of his car 
like a trolley car operator.” 


WITH THIS 


HEAVY -DUTY + d | 7 

WISCONSIN (= Engine Powered Welder 
Whether in the field or inside the shop, the steady power of the Wisconsin air-cooled 
engine makes the P & H 200 Amp. NEMA-rated DC Arc Welder a reliable operating tool. 





Design of this type of vehicle pre- 
sents more difficult problems, espe- 
cially in regard to the drive, than do 
conventional automobiles, he said. 

“However, one of the Studebaker 
body designs for a projected rear-en- 
gine car had such pleasing lines that 
it became the basis for the present 
styles. 

“Such wandering contemplations,” 
he said, “are not entirely without 
value.” 

Although the effort required to shift 
gears is very slight, once the motor- 
ist becomes accustomed to automatic 
transmissions he will continue to de- 
mand it, Sparrow thought. 

“The American motorist is inclined 
to be lazy, and the question of relative 
economy doesn’t bother most of them,” 
he held. 

Public opinion polls are_widely used 
by the industry to predict the public’s 
tastes in automobile styling, but luck 
plays a big part in public acceptance 
of a new model. 

Premium fuels, he told his audience 
of more than 200, are never justified if 
an engine runs properly on regular 
grades. Most automobiles in use to- 


day were designed to use regular grades 
of fuel. 

Technical chairman of the meeting 
was G. E. Burks, chief engineer of 
Caterpillar Tractor Co. 





Regardless of the kind of power equipment you make, if a power unit within the 2 to 
30 hp. range is indicated, your good name will be amply protected when you specify 


“Wisconsin Heavy-Duty Air-Cooled Engines’’. These engines “ 


pay off’’ with users, in 


any climate, under the most rugged and adverse operating conditions. Heavy-duty de- 
sign and construction details such as tapered roller bearings at BOTH ends of the 
husky crankshaft; rotary type high tension outside magneto with impulse coupling for 
quick, sure starting; pump lubrication with individual oil stream to each rod; a car- 


buretor that functions at all operating angles . . 


. these are among the features that 


assure ‘“‘Most H. P. Hours’’ of on-the-iob service. 


4-cycle single, 2- and 4-cylinder models, 2 to 30 hp. 


aT WISCONSIN MOTOR CORPORATION 


World’s Largest Builders of Heavy-Duty Air-Cooled Engines 
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Traces History 
Of Brake Lining 


® Chica; 
Frank M. Moyes, Assistant Field Edit, 


30 Section 


May 10—History of the development ¢; 
brake linings was traced tonight befor, 
the attentive audience of 223, at th 
Section’s first Engineering Materia); 
meeting, by Clyde S. Batchelor, directo; 
of Raybestos Division Laboratory 
Bridgeport, Conn. ‘ 

The speaker, who is also the corpora. 
tion’s chief engineer of friction mate. 
rials, described the cotton tape satu. 
rated in asphalt back in 1905 as the 
first automotive brake material. 

Asbestos was first used the next year 
During the following decade improve. 
ments chiefly consisted of use of rubber 
and oil binders. 

First molded clutch facings appeared 
in 1918, a development led by Harry ¢ 
Dishman who was in the audience. 

V-wound facings, saturated facings 
dry process linings, and  wireback 
linings marked the path of develop- 
ment to keep pace with the trend to- 
ward increased mph of motor vehicles 

All friction material, he said, contain 
fibers, organic binders, lubricants, fric- 
tion-augmenting agents, fillers, and 
scavengers’as their basic materials. 

Introduction of resin binders, fol- 
lowed by complex resin, rubber, and 
drying oils, advanced the art. 

Batchelor described in detail the pri 
cess of manufacture of sintered metal 
friction material, illustrating most of 
the major equipment used with colored 
slides. 


Navy Research 
Is Outlined 


® Northern California S 
F. G. Wildhagen, Field Editor 


May 16—How the U. S. Navy is carry- 
ing on a program of continued research 
in a wide range of scientific and engi- 
neering fields was outlined by Lt.-Com. 
A. E. Brandin, USNR, at a General In 
terest meeting of the Section in San 
Francisco. 

With branch offices in England, Bos- 
ton, New York, Chicago, San Francisco 
and Los Angeles reporting to the Office 
of Naval Research in Washington 
D. C., the Navy has entered into many 
contracts with universities and indus- 
trial laboratories to further research 
projects in chemistry, medicine, elec- 
tronics, nuclear physics, mathematics, 
geophysics, propulsion and missiles, 
physics, mechanics and materials, fiuid 
mechanics, and subsurface warfare, he 
said. 

Contracts are initiated with the Navy 
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either oon the Navy's initiative or 
from a uggestion outside the service. 

They are essentially partnership 
agreements to conduct research in the 
sense understood by scientists—the 
creation of new knowledge. 

Beca ise scientists dislike tight gov- 
ernmen' controls, the officer said, they 
nave bocn given abundant freedom to 
initiate projects, explore new avenues, 
publis! their findings, and to train new 
scientists 

If a scientist makes a suggestion of a 
proposed project, he is asked to write a 
description, tell what he would propose 
to do about it, what results he would 
hope to attain, how long will the pro- 
iect take and what facilities would be 
required, personnel necessary to con- 
duct the investigation, and give finan- 
cial estimates of salaries, capital ex- 
penditures, expendible, travel, and 
overhead charges. 

This is first reviewed by the branch 
office, and then by headquarters in 
Washington. If the proposal is ap- 
proved a contract is drawn up. 

When World War II ended all war- 
time research activities tended to be- 
come disorganized and scientists began 
leaving the services for their old jobs. 

By the end of 1946, however, Con- 
cress had established the Office of 
Naval Research, and the program to 
keep Navy research alive was launched, 
he recounted. 


Oregonians Stage 
Annual OSC Meet 


May 13—-Members of this Section 
were guests of the Oregon State Col- 
lege Branch at the annual dinner 
meeting. 

A tour of the campus preceded the 
dinner. 

New officers of the OSC Student 
Branch are Marvin L. Davis, chairman; 
Herbert A. Zenger, secretary-treasurer, 
and Laird W. McKee, field editor. 

Following the installation of the 
Officers, A. L. Pomeroy, Thompson 
Products, Inc., Cleveland, spoke on the 
advantages of valve rotators for in- 
ternal combustion engines. 


Car Design Compared 
Cont. from p. 74 


face, and (2) braking down a long, 
Steep grade. 

Now both these European complaints, 
like those concerned with steering, 
stem from their different road condi- 
ons, and from the absolute necessity 
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of hard driving to keep up a reasonable 
average speed on a cross-country trip. 

With your preponderance of good, 
wide and straight highways over here, 
it is not much hardship to slow down 


for a stretch of bad road surface, or | 
for a twisty section, or for a steep down | 


grade. They don’t occur frequently 
enough to affect your average speed 


very much. However, in many parts of | 


. Europe, they have nothing else, and 


the ability to maintain a good average 
speed over such roads is highly prized. 

The alleged inferiority of American 
brakes on a washboard road surface 
has, of course, little to do with the 
brakes themselves, but arises from the 
wheel-hop which occurs under these 
conditions. It is, therefore, more a 
function of suspension. The complaint 
about the brakes on a long down grade 
is that they “fade” badly, and there is 
no doubt that, in the hands of a 
European driver, they do fade. 

Again, who is right and who wrong? 
Considering that in this country not 
one man in a hundred ever drives in 
such a way as to encounter brake fade, 
the American compromise is no doubt 
fully justified. We think that, in their 





| 


| 
} 


anxiety to avoid fade under all condi- | 


tions, some European manufacturers 
are handicapping themselves with a 
lot of unnecessary weight, expense, and 
pedal-effort in their brake gear. 
Nevertheless, we think it will be 


generally agreed that the American | 


situation is not entirely satisfactory 
in this respect. 


Noise 


One of the most remarkable differ- 
ences between the American and Euro- 
pean motorist lies in their different re- 
actions to noise. The American auto- 
mobile of today, considering all that 
is going on inside it, is a marvelously 


quiet piece of mechanism. It is hardly | 


an exaggeration to say that at least 


half of the engineering effort put into | 


its construction is devoted directly or 
indirectly to the elimination of noise. 

While this is equally true of one or 
two of the best English makers, they 
are honorable exceptions among a large 
majority to whom consciously or un- 
consciously silence is a secondary con- 
sideration. By this we do not mean 
that they neglect ordinary precautions 
to keep tappets, pistons, and gear 
wheels as quiet as possible, but rather 
that, in the layout of a new vehicle, 
they are not constantly preoccupied by 
considerations of what the noise level 
inside it is going to be. 


There is no doubt that the American | 


motorist is less tolerant of mechanical 


noise than his European brother. He | 
must have been educated up to this 
state by the industry itself, for it is a 
fact that he will put up with pro- | 
nounced road noises, tire noises and | 
wind noises without apparently being 
aware of their existence, and will even 
pay good money for an electrical ap- 
paratus which, at the touch of a switch, | 
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“WISE ECONOMY 
RESULTS FROM. 
WISE SELECTION 
OF CUTTING FLUIDS” 





THE case studies listed below of 
benefits derived from the soundly 
engineered application of D. A. 
Stuart cutting fluids will unques- 
tionably appeal to cost-conscious 
management and production men. 
These reports are typical of those 
received daily. 


An Eastern firm operates a 
special threading machine 
for simultaneously thread- 
ing three BX connectors 
drawn from SAE 1010 
sheet. Running at 68 S.F.M.., 
finish was unsatisfactory. A 
change to D. A. Stuart 
THREDKUT produced a satisfactory 
finish and increased production. In ad- 
dition, die life was increased 3 to 4 
hours. 


A rifle manufacturer crush 
dress grinding 8640 roll 
hardened (Rockwell C40) 
bolts was obtaining 15-20 
pieces between dressings 
and crushing roll perform- 
ance was poor. Selection of 
D. A. Stuart SUPERKOOL 
81-X gave them over 300 pieces from 
one wheel dressing. 





It is significant that in both of the 
above cases, selection of a cutting fluid 
was made on a basis of performance, 
rather than price or opinion. 


Ask to have a D. A. Stuart representa- 


tive show you how wise selection of 
cutting fluids can lower your costs. 


Write for D. A. Stuart Literature 






STUART serucce goes 
auth every barrel | 


alt 
na. Stuart Ql co. 


2727-51 South Troy Street, Chicago 23, It. 
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Silicone Insulation Gives 200 Times 
Class “A” Life in Tread Cutter Motors 


Lake Shore Tire and Rubber Specifies 
Silicone Insulation for Critical Motors 


Case histories from all fields of industry prove 
that Dow Corning Silicone (Class “H"’) Insulation 
pays remarkable dividends. The initial cost of 
rewinding a motor with Silicone Insulation is 
about twice the cost of a conventional rewind 
job but Silicone Insulation lasts 10 to 200 times 
as long. The increase in production that comes 
of continuous operation is a bonus paid by 
Dow Corning Silicones. 





PHOTO COURTESY LAKE SHORE TIRE AND RUBBER CO. 


Rapidly reversing tread cutter motors rewound 
with Dow Corning Silicone Insulation have more 
than 200 times the life of Class “A” 


motors. 


At Lake Shore Tire and Rubber Company of 
Des Moines, lowa, open type 2 h.p. motors are 
used to drive disc cutters that scarf cut tread 
stock into lengths. These motors reverse 12 
times per minute and operate in a mist of the 
water used to lubricate the cutters. Life of Class 
“A” motors in this service ranged from 4 days 
to a few weeks. Production suffered and main- 
tenance costs were abnormally high. 


Lake Shore's electrical maintenance engineers 
had these motors rewound with Silicone Insu- 
lation over 2 years ago. They have already 
given as much as 200 times the service 
life of Class “A” motors. This proof of Silicone 
economy convinced Lake Shore engineers that 
DC Silicone insulated motors should be used in 
other essential production equipment such as 
McNeil Vulcanizers and Banner Bias Cutters. 
Here, as in any production plant, Dow Corning 
Silicone Electrical Insulation greatly increases 
the life and reliability of hard working motors 
ond motors on which production schedules 
depend. For more case histories write for 
pamphlet G7K4, 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
Atlanta © Chicago °® 
New York ¢ 


Cleveland ¢ 
Los Angeles 


Dallas 


In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 











will iay on artificial noise from the 
local broadcasting station. 

On the other hand, most Europeans 
appear to be as deaf to slight me- 
chanical noises as Americans are to 
the others. There is an appreciable 
proportion of their people, even aside 
from the teen-agers, who actually 
“like to hear the engine,” and who ap- 
preciate a “good exhaust note.” 

It is surprising to note how little has 
been done to combat road noises. The 
trend toward lower roofs, coupled with 
a steady reduction of mechanical 
noises, has brought the situation to a 
point where the road noises stick out 
like a sore thumb. Even on the most 
expensive American cars, slight tire 
imperfections are distinctly audible on 
a smooth pavement, while on certain 
types of road-surface, the din is far 


| worse than the mechanical noises of 
| 20 years ago. 


Although the public appears to be 
largely deaf to it at present, there is 
little doubt that they would quickly 
learn to appreciate its absence, while 
the expression of this appreciation 
should presumably pay dividends. 

In Europe the picture is different. In 
general, the product has not achieved 
such a high standard of mechanical 
silence as in the United States, and it 
would not be especially difficult for 
them to equal their present standards 


| with, say, front drive or rear engines. 
| Their manufacturers therefore feel 


more free to use whatever at the mo- 
ment they regard as a properly func- 
tional design, secure in the knowledge 
that they can probably make it silent 
enough to get by. (Paper “Trends in 
European Car Design,” was presented 
at SAE National Passenger Car, Body, 
and Production Meeting, Detroit, 
March 8, 1949. This paper is available 
in full in multilithographed form from 
SAE Special Publications Department. 


Price: 25¢ to members, 50¢ to non- 
members.) 


Machining Dynaflow 
Transmission Parts 


| Based on paper by 


FRED C. PYPER 
A. G. MacDOUGALL 


Buick Motor Division, General Motors Corp. 


and 


(This paper will be published in full 


in SAE Quarterly Transactions.) 


| 
| 
| 


OMPOSED of 354 different parts, the 
Dynafiow transmission is 24 in. long 
and weighs 217 lb. This supplants the 
conventional flywheel, clutch, and 


SPEER unit which weighed j7) 
Because mating surfaces ha‘ to jp 
made exceptionally flat to hold the 1g» 
psi of hydraulic fluid at times dy; 
the automobile’s operation, 
number of new machines were py. 
chased by the Buick Division to pro- 
duce the relatively small initial runs o; 
the transmissions, and the number ha; 
been greatly increased since. 

Products of 100 machine tool ang 
manufacturing equipment manufar. 
turers were represented in this toolins 
and hundreds of the company’s too)s 
were relocated, retooled or reworkeg 
and pressed into service. 

Among the unusual 
methods used are: 

@ Milling and reaming the fiywhee| 
housing transmission mounting face 
Housing is lifted into a Sundstrang 
milling and reaming machine hydrav- 
lically, automatically located ang 
clamped. A 6 in. diameter 14 tooth 
carbide tipped inserted blade face 
milling cutter feeds in a planetary 
fashion to complete the milling job 
Cutter travel is 43 in. per min, with a 
340 ft per min surface speed and set 
for a 1/32 in. depth of cut. Reamers 
for subsequent operations are carbide 
tipped. 

@ Broaching nine slots in the reduc- 
tion gear requires a special fixture 
mounted on the receding table of a Cin- 
cinnati three ton 48 in. stroke single 
ram vertical surface broacher. The 
gear wall is only ¥% in. thick, and this 
fixture reduces breakage and distor- 
tion. The ram slide carries three 
broaches 35 in. long. Tooth spacing 
of the six sections of each is % in. 
Coolant is water soluble oil compound. 

@ Boring and facing the transmis- 
sion case is exacting because the sur- 
face must have a good quality of finish, 
and fine parallelism, and squareness 
to the major axis are essential to hold 
the hydraulic fluid under working 
pressures. After being rough ma- 
chined, drilled, reamed and tapped, 4 
finish milling is taken on both ends 
and the bottom face. Boring and 
facing is done on a 46B Heald double 
end Bore-Matic. Each of the two 
spindles has rotating cross feeders, 
which produce perfect squareness of 
the faces with the bores in one setting 
of the part. 

@ Rough turning the rear planet 
carrier, made of SAE 5140 steel forging 
annealed to 420 to 440 Brinnel, is done 
on a 16 in. Fay automatic lathe run- 
ning surface speeds from 125 on the 
small diameter to 500 ft per min on the 
5 in. large diameter. Depth of cut, 
max, is 7/32 in. and three lb of metal 
are removed in 36 sec. Unusual fea- 
ture is that it is tooled entirely with 
solid carbide turning tools, three of 
which are square and seven round. 
These reduce sharpening costs, 100! 
setup time on the machine, and are 
saving costs in new tool purchases 

@ Shaping the reverse ring gear 1S 
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No. 10 Fellows rotary gear | 





ne ( 
soo n station machine. Cutter 

speed 0 strokes per min, 1% in. 

Pere o» . feed of 0.0075 in. per cutter MODEL 406 

stroke 1e machine operates on an 

@ min mn rotation cycle, and pro- 

Perea ees RECORDING OSCILLOGRAPH 
statiol erate continuously. (Paper 

The Manufacture of the Dynaflow 

Transmission” was presented at SAE " FOR 

Nationa! Production Meeting & Clinic, |: 

eeeeeeeeeas = VIBRATION — TEMPERATURE 
om SAE Publications Department. — 

Price ¢ to members, 50¢ te non- | 
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where any or all of the above information is an important factor. 


STUDENT NEWS 


Oklahoma A. & M. College 


Filtering oil is not worth much un- 
les several other things are done also,” | 
aid J. F. Austin, of the De Luxe Prod- 
icts Corp., La Porte, Ind., in his talk 

“Oil Filtering and Related Sub- 
ects. 

Austin explained this statement by 
adding that if the oil temperature is 
too low there will be no filtering ac- 
tion. 

Oil, when subjected to heat and 
pressure, May become asphaltine and 
eventually hard carbon. It is desira- | 
ble to remove the asphaltine before the 
carbon condition occurs. To insure | FEATURES 
removal, it was emphasized, the oil | 1. 12—50 individual channel recording. 
prraptgegmt k y see pt | 2. Continuous recording up to 200’ without jamming on paper up to 8”. 
Removal of asphaltine is particularly 


| 3. Instantaneous changes of recording speeds up to 50” per second with automatic 
important when it is realized that at 
| 


adjustment of lamp intensity. 

4. Timing System — Discharge lamp controlled by temperature compensated tuning 
fork providing sharp .01 second with heavier .1 second timing lines. Conversion 
to .1 second lines only, by switching. 


high heat asphaltine produces varnish 
and at low heat it produces sludge, he | 


said. , . : : ‘ ' 
‘ ‘ : : 5. Independent optical system provides constant view of traces with optimum light 
Suspended dirt is a danger since in intensity at all times. 
operation an oil may pick up relatively | 6. Recording lamp under constant surveillance of external condition indicator lamps. 


large quantities of foreign particles | 


 f 


which act as abrasives to all parts of er MS optional —_— of snmp and sensitivities. 
an engine contacted by the oil, Austin 8. Electrical — Available for operation from option of 12 or 24 volts D.C., or 110 
explained. volts A.C. 
The most critical period of opera- | 
tion occurs at the starting and early OPTIONAL FEATURES 
Tunning period before pistons and | 1. Trace identification by means of light interruption. 
cylinders are expanded to proper size. 2. Trace scanning for observation of steady state phenomena. 
During this period there is a great 3. Remote control unit. 
deal of blowby from which 90% of } 4. Automatic record numbering system. 
‘ne varnish may come, since gasoline | 5. Automatic record length control 
cracks more easily than oil at engine = ‘ate : 
6. Visual paper footage indicator. 


operating conditions. Under this con- | 
aition, the filter may act as a frac- 
Honating tower and the engine be- 
comes the furnace. 
If the oil filter is to work properly, 
according to Austin, the following | 
temperatures of operation for the oil 


my 


must be observed: 


For additional information write 


GEOPHYSICAL CORPORATION 


TULSA, OKLAHOMA 


SAE 10 140 F 216 No. 12th Street EXPORT: 

SAE 20 160 F Philadelphia 7, Pa. 149 Broadway, New York 
SAE 40 170 F 

SAE 50 212 F 
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INTEGRAL FORMED DRIVE SQUARES 


ON A WIDER RANGE OF 
FLEXIBLE SHAFT SIZES 


i 8 Cc 
A i Max Normal 


e Ol e464: 4 140” 25/32” 


: 





S.S.White is now prepared to furnish flexible shafts with integral 
formed drive squares in ‘the larger diameters of 4”, 5/16” and 
32”. Added to the regular line of smaller shaft sizes, the new 
additions provide a wide assortment as indicated by the table 
above. 


These accurately swaged drive squares offer the following 
advantages : 


They save the cost of making and assembling a separate 
end fitting. 
2. They make possible the use of a closer fitting casing which 
assures smoother, better operation. 
3. They provide a balanced, multipoint drive which contrib- 
utes further to smooth operation and eliminating vibration. 
It will pay you to check your present or proposed flexible shaft 
applications to see where you can use these operation-improving, 
cost-saving formed ends. Our engineers will be glad to cooperate. 


WRITE FOR THIS FLEXIBLE SHAFT HANDBOOK 


260 pages of facts on how to select and ap- 
ply flexible shafts. Copy sent free if you ask 
for it on your business letterhead 


5.5. WHITE INDUSTRIAL wvis:0 


DEPT. J, 10 EAST 40th ST., NEW YORK 16, N. V... 
FEXIGLE SHAFTS + FLEXIGLE SHAFT TOOLS + AIRCRAFT ACCESSORIES 








| @ filter is not just another gadget to 
| hang on an engine but that filter con- 





SMALL CUTTING AND GRINDING TOOLS + SPECIAL FORMULA RUBBERS 
MOLDED RESISTORS + PLASTIC SPECIALTIES + CONTRACT PLASTICS MOLDING 


One of Americas AAAA Industrial Enterprises | 
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Engine temperatures should be as 
uniform as possible from top to bottom 
of the case. 


In closing Austin emphasized that 


dition may also be used to diagnos 


| faults in engine operation such as: 


1. carburetion difficulties 
2. blowby 

3. cold motor operation 
4. filter neglect. 


M. L. Ball, Field Edito; 


About SAE Members 
Cont. from p. 82 


| C. FAYETTE TAYLOR, M.1T.: AR. 


THUR W. POPE, Waukesha Moto 
Co.; W. L. HULL, University of Illinois 
Prof. L. L. OTTO, Cornell University 
Prof. W. P. GREEN, Illinois Institute 
of Technology; Prof. R. B. RICE, 
North Carolina State College; FRANK 
LAMBURTUS, American Bearing 
Corp.; H. W. LUETKEMEYER, Cleve- 
land Graphite Bronze Co., GROVER 
C. WILSON, Ethyl Corp.; L. D. 
THOMPSON, Fairbanks, Morse & Co 
L. W. GRIFFITH, Shell Oil Co., Inc 
W. S. MOUNT, Socony-Vacuum Oil 
Co., Inc.; and A. H. FOX, Standard Oil 
Co. (Ind.). Among the speakers who 
will open the session will be E. L 
DAHLUND, Diesel Engine Mfrs. As- 
sociation and Prof. L. A. Wilson, Uni- 
versity of Wisconsin. A plant tour of 
Fairbanks, Morse & Co. is planned for 
the afternoon of Aug. 30. Professors 
WILSON and OTTO A. UYEHARA of 
the University of Wisconsin planned 
the six-day program. 


GILBERT BURRELL, Oldsmobile’s 
chief motor engineer, and G. E. MEESE 
of GE’s Nela Park automotive lighting 
staff, were speakers at the Spring Con- 
ference of the Auto Maniacs of America 
in Detroit late in May. Burrell gave 
details of Olds’ new engine and Meesé 
discussed legal restrictions on lightins 
The Auto Maniacs now have members 
in 35 states who are automobile litera- 
ture collectors, old car enthusiasts, and 
“talk-auto” men. SAE Past-Presiden! 
W. B. STOUT is a vice-president of the 
organization. 


HAROLD C. THOMAS recently > 
came branch manager for Keyes Sup: 
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ply Co., Ltd., North Bay, Ont., Can. 
He had been sales manager at National 
automotive Parts, Ltd. in Toronto. 


ALFRED H. HOBELMANYN, assistant 
vice-president ef the Walter Kidde Co., 
nas been elected president of the 
Washington Post of the American 


ordnance Association at its 24th an- ~ 


nual meeting in Washington, D. C. 


JAMES W. SINCLAIR, manager, 
Automotive Department, Union Oil Co. 
of California, was chairman of the 
sales committee of the National Truck, 
Trailer & Equipment Show, June 15 
to 18, Los Angeles, sponsored by the 
Automotive Council of Los Angeles, of 
which B. E. ROGERS, Richfield Oil 
Corp., is president. General Chairman 
was CALVIN T. THOMAS, General 
Petroleum Corp. CHARLES L. FER- 
NAU served under Sinclair, who is 
chairman of the SAE Southern Cali- 
fornia Section. 





Applications Received 


The applications for membership re- 
received between May 10, 1949, and 
June 10, 1949 are listed below. 





Baltimore Section 


Albert S. Polk, Jr. 


British Columbia Group 

Lawrence Taylor Barnes, D. E. Bell, 
Maxwell K. Bennett, Fred J. Boughen, 
Kenneth William Counsell, Frank Hep- 


plewhite, Gordon Metcalfe, Thomas 
Venelle. 


Buffalo Section 


Burt James Finley, Tze-Kuei Tung, 
Lawrence A. Zwicker. 


Canadian Section 


Walter Bedford, Arthur A. Halpern, 
James Ray Montgomery, Arthur C. 
Morison, William John Scarlett, 


Charles Robert Sutherland, E. H. 
Walker. 


Central IIlinois Section 


; Chester Linsky, Duane Martin Phil- 
lips. 


Chicago Section 

Elmer Rudolph Bartosek, Charles 
Robert Bradlee, Richard T. Burnett, 
Noel R. Corder, Alpiner S. Eichman, 
Albrecht Goertz, Arnold L. Guttman, 
Edward D. Hendrickson, E. W. Hoog- 
stra, Donald E. Huber, Thomas F. Jel- 
hick, Jacob Katz, James Joseph Kotlin, 
Paul Mongerson, Jr., Arthur T. Pope, 
John F. Rojec, Robert J. Somerville, 


Ludwig T. Stoyke, Robert E. Zimmer- 
ma} 
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Cincinnati Section 

Allen M. Adams, William Berliner. 
Cleveland Section 

Earle Walter Chesnutt, Howard M. 
Gammon, Harold A. Hudachek, Lau- 
rence E. Jermy, Mario Charles Lom- 
bardo, William Elmer Newton, William 
J. Pankuch, C. F. Sudman, Forrest W. 
Sward. 
Dayton Section 

Karl H. Keefer, William W. Leeper. 
Detroit Section 

Donald Dawson Anderson, Leo Car- 


ter, Harley F. Copp, Donald T. Ellis, 
Rudolph A. Hanson, Vincent C. Judd, 
Robert T. Keller, Kenneth Peter Kirc- 
hoff, Anton Krapek, Harold C. Mac- 
Donald, Arthur Burr MacTaggart, Jr., 
Jac Oakey Ullman, Willis L. Stone. 


Hawaii Section 
Glen J. Adams, Norman V. McLaf- 
ferty. 


Indiana Section 
Paul B. Bonham, Jr., Robert Elmer 
Johnston, Robert M. Swearingen. 
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than they are required to do. 


of specialized metal cleaners 


Parco Cleaner! 


ACID CLEANERS e« 





resistant 
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BONDERITE-corrosion resistant paint base * 
a PARCO LUBRITE-wear resistant for friction surfaces 
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ALL GOOD WORKERS... 
bid one dete MOKE than 
the fob assigned [ 


Parco Cleaners do more than remove grease and soil. The line 


formulated by Parker condition 


the metal for the next step in finishing. 


When you use a Parco Cleaner, factors in addition to the type of 
soil determine the type of cleaner to be used. The experienced 
metal finishing expert from Parker Rust Proof Company will 
help you select the cleaner that will contribute most to the 
economical, efficient production of the finish on your product. 


Whether your production calls for cleaning before a Parker 
Process, general cleaning, or cleaning before plating, use a 


ALKALI CLEANERS e EMULSION CLEANERS 


WATER CONDITIONERS 


Bonderite, Parco, Parco Lubrite—Reg. U. S. Pat. Off. 


ny 


PARKER RUST PROOF COMPANY 
2181 East Milwaukee Ave 
Detroit 11, Michigan - 


PARCO COMPOUND-rust 
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Metropolitan Section 

Morris Harris Alpert, John P. Andre, 
A. Baker Barnhart, Wilbur J. Bossone, 
Clarke F. Carey, David Sutherland Du- 
laff, Arthur Charles Gilbert, Karl Erik 
Hilfing, Charles A. Jackson, Willard S. 
Little, Jr.. Ronald Frank Mower, Melvin 
Schneider, George S. Tobias. 


Mid-Continent Section 
James N. Barker. 
Milwaukee Section 
Michael Batenburg, Robert Orville 


Baumgart, Malcolm Kenneth Johnson, 
Origen S. Perkins, William G. Searles, 


Ferdinand E. Svanoe, William A. Traut. 


New England Section 
William F. Hagen, Leon M. Hartwell. 


Northern California Section 

Thomas I. Jensen, Albert R. Popper- 
well, Fitzhugh Smith Rollins, Martin 
Smolak, Edward A. Theile, Jr., Harry 
James Van Auken. 


Northwest Section 
Gerald D. Pearlman. 


Oregon Section 
Henry Anthony Pyzdrowski. 





Let Us Help Solve Neg 
Your CLUTCH Problem Ses 


Analysing the 
Problem a 


Designing the 
Clutch :.- 


Ww 


Planning 
Production 
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Tooling Up 
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Here at Rockford, our clutch engineers work 
closely with the engineering departments of 
our customers — to develop the most prac- 
tical, efficient and economical power trans- 
mission and control for their needs. Recently, 
this close cooperation was responsible for the 
development of a double-plate, over-center 
type clutch that has made “live power take- 
offs” practical for use in many industries in 
which they never were used before. We would 
be pleased to show you how the design and 
construction advantages of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS can 
help make YOUR product operate more 
efficiently, reliably and economically. 


ROCKFORD CLUTCH DIVISION 


BORG-WARNER 


316 Catherine Street, Rockford, Illinois 
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Philadelphia Section 

Tia I. Islamoff, Charles 
Koch, Jr., Albert E. Moore, R 
Wheelock. 


Herber; 
Nard | 


Pittsburgh Section 
Frederick B. Kruger. 


Southern California Section 

Thomas A. Burley, Paul L. Gary. 
Cecil Z. Green, Robert Hugh Hornido: 
Jr., Roy E. Marquardt, Paul W. Shee. 
han, Charles Anthony Snell. 


Southern New England Section 

Charles A. Bobb, Louis M. Fiteny 
Walter A. Knittle, Henry J. Mariana 
John C. Mertz. 


| Syracuse Section 


William A. Mader, Samuel Polk Pa:. 
sons. 


Texas Section 


J. Swayne Cummings, Robert Gi. 
mour Letourneau, Alexander C. Spee; 


Virginia Section 
A. F. Allen, George C. Nield. 


Outside of Section Territory 

Linton S. Bethea, Fred V. Hamm 
Donald A. Huelskamp, Marion L. Wea- 
ver, Leo W. Wroten. 


Foreign 

Henry George Burgess, Trinidad 
Naranjan Singh Chadha, India; Adrian 
Shaw Fitchette, Persia; Col. Mahidol 
Hongskul, Siam; Henry Maingard 
Mauritius; Alexander Mitchell, Eng- 
land. 


New Members Qualified 


These applicants qualified for admis- 
sion to the Society between May 10 


1949 and June 10, 1949. Grades of 
membership are: (M) Member; (A 
Associate; (J) Junior; (Aff.) Affiliate 
(SM) Service Member; (FM) Foreign 


Member. 





Baltimore Section 


James R. Byerts (A), Grover C 


Hartman, Jr. (J), John Brooks Hilde- 


brandt (J). 


British Columbia Group 


Leslie Walter Garvin (A), Halt 


Holmes (A), Reginald George Phillips 


(J), Walter E. Umiker (A). 


Buffalo Section 
Irving B. Osofsky (J). 


Canadian Section 

William H. Bartlett 
Howsam (A), George R. Jackson (‘A 
A. C. Pilger (A). 


Central Illinois Section 
William Bernard Roth (J). 
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Chicago >ectron 
Jose} W. Early (A), Roland F. 


Horton A), Robert L. Knight (M), 
Josep! vin Peters (M), Eugene J. 
Polley M), William A. Radke (M), 
Clarence J. Russnak (M), Joseph Solar 
m), George L. Turner (M). 


Cincinnati Section 
Thomas Fleck McGann (J), Paul E. 
Westendorf (A). 


Cleveland Section 
James R. Lee (J), Robert Sterling 
tee (J), Frederick William Witzke (J). 


Colorado Group 


John H. Shank (M). 


Philadelphia Section 
William Lucas Betts 


Burnham Calkins (M), Carl William 


Pittsburgh Section 
James Edward McLean (M). 


St. Louis Section 
John H. Babbitt, Jr. 
Gould (J), Eugene S. Kropf (A). 





Dayton Section 
J. Richard Anderson (A), Arthur 
Sheldon Hall (A). 


Detroit Section 

John B. Beltz (J), Arthur W. Bing- 
ham (M), Charles C. Bupp (M), Clar- 
ence G. Carlson (J), John Williams 
Conley (A), Clifford M. De Vore (A), 
York R. F. Giddey (M), Oliver K. Hel- 
wig (M), Edward W. Hufnagle (J), 
Herbert Roy Jaffe (J), Lloyd E. John- 
son (M), Emil B. G. Lefevre (A), Ken- 
neth George Matthews (J), Charles 
Donald Moore (J), Carl F. Ostrosky 
M), John A. Riopelle (J), Harlan M. 
Splawn (M). 


Hawaii Section 
Leonard O. Lister (A). 


Indiana Section 
Fred E. Boze (A), Charles A. Nichols 
M), Calvin S. Yoran (M). 


Metropolitan Section 

Gordon Merow Campbell (J), Leon 
I. Emerson (A), Eugene Greene (A), 
Stanley J. Kohlman (A), Donald S. 
McArthur (M), William J. Reid (J), 
John Scribano (J), Luigi Sossi (M), 
Bernard Sznycer (M). 


Mid-Continent Section 
William Frederic Dowling (M), Guy 
A. Fuller (A). 


Milwaukee Section 
Raymond O. Oyler (M), George Alan 
Schauer (M). 


Mohawk-Hudson Group 
Walter B. Ripley (A). 


New England Section 
Charles Hurwitz (A), Ralph A. Sher- 
man (A). 


Northern California Section 

Clyde L. Davenport (A), Joseph A. 
Tantet (M), James Elwood Weesner 
M), Benjamin Williams West (M). 


Northwest Section 
Kenneth G. Fosnes, Jr. (J), Henry 
H. Hayduk (A), William Henry Irick 
William D. Trenko (A). 


Oregon Section 
Clifford E. Ashline (A), R. J. O’Don- 


nell (A), E. T. Painter (A), Jess J. 
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Salt Lake Group 
Edward C. Larsen (A). 


(M), George Southern California Section 
Louis R. Cook (A), Richard Edward 
Ferris (J), Max G. Fiedler (M), Francis Fisher (J), Basil Dee Garrett 
W. Giaccone (J), William N. Richards 


F. Wingate (M). 


Texas Section 


Howard Coleman (A), Harold Walter 
(J), Earl E. Green (A), John J. Kropp 
Landers (A), F. E. Schmitz (A). 





Tus sickle guard is one more good example 


of the many money-saving products 
developed by TOLEDO STAMPING. 


Thousands of combines equipped with these 
strong, projection-welded, pressed steel 
guards are harvesting grains all over 


the world. 


More and more manufacturers are 


improving their products and cutting their 
costs by converting expensive machined 
parts (cast iron and forging) to light 


weight, accurate, less expensive 


TOLEDO STAMPINGS. 


@ ARMs 
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___TOLEDO Toledo Stamped 
= (PAT'D.) 





TOLEDO STAMPING & MAN 
Manufacturing plants at: TOLEDO, OHIO ond DUBUQUE, IOWA 
Gen. Off.: 99 Fearing Blvd., TOLEDO, OHIO @ Dist. Sales Off.: 333 N. Michigan Ave.. CHICAGO, ILL. 














George S. Gervais (M), Arthur Louis 
Karnesky (J), Thomas J. Myers (A), 
Carlo Re (M), Win Ward (A), Charles 
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Washington Section 


John D. Buchanan (J), Theron W. 
Davidson (J). 


Western Michigan Section 
Charles R. Heimbuch (J), Edward 


Joseph Lavallee (M), Howard F. Wilson 
(J). 


Wichita Section 
Wilmur M. McMillan (J). 


Outside of Section Territory 

Robert B. Butler (M), Robert S. 
Gimmel (A), Earnest R. Harrison (M), 
Harry A. Johnson (M), Earl Patterson 
(A), George T. Powell, Jr. (M), P. J. T. 


Rawlins (M), Goeffrey Roberts (M), 
Subhi S. Shaat (J), George L. Trent- 
ham, Jr. (A). 


Foreign 

Charles Henry Budge (FM), Eng- 
land; Robert Louis Champion (FM), 
So. Amer.; Raymond Earl Christian 
(A), India; John Roy Yorke Edwards 


(J), England; Guillermo Gonzalez 
Gomez (FM), Central America; 
Thomas Williams Gregory (A), So. 


Africa; Oswald Anthony Hardy (A), 
India; Edward Ralph Schaefer (A), 
India; S. Vijayaraghavan (A), So. 
India. 








SLASH FASTENING COSTS 


on nut and bolt 













* Low in cost 


* Vibration-proof 


* Speedy assembly with hand 
or power drivers 


* Small space 
* Light weight 


* Many types for various 
needs 








assemblies 


with 


LNUT 


TRADEMARK 


SELF-LOCKING 





On most light assemblies, 
a single PALNUT replaces 


common nut and washers. 


You reduce material and labor costs— 
cut assembly time—save space and 
weight, while gaining the security of 
PALNUT double-locking action. Send 
details of fastening problem, for sam- 
ples of PALNUTS. Ask for literature 
on entire line. 


Millions of PALNUTS used monthly 


by automotive manufacturers 
a 
THE PALNUT COMPANY 


70 Cordier St., Irvington 11, N. J. 


Detroit Off. 


8100 Lyndon Ave. 
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So that your SAE mail will reac, 
you with the least possible delay pleas. 
keep SAE Headquarters and the Sep. 
retary of your local Section or Group 
advised of any changes in your address 
Such notices should be sent to: 


1. Society of Automotive Enginee; 
Inc., 29 West 39th St., New Yor 
18, N. Y. 

2. The Secretary or Assistant Secre. 
tary of your Section or Group at the 
addresses listed below: 


Baltimore 

R. D. Taber, Koppers Co., Pistop 
Ring Div., Bush & Hamburg Sts., Bal- 
timore 3, Md. 


Buffalo 


Robert D. Best, Fredric Flader, Inc. 
583 Division St., N. Tonawanda, N. Y 


Canadian 


C. E. Phillips, Perfect Circle Co., Ltd. 
175 Wicksteed Ave., Leaside, Ont., Can. 


Central Illinois 


K. J. Fleck, Caterpillar Tractor Co. 
Peoria, Il. 


Chicago 
Floyd E. Ertsman, Chicago Section, 


SAE, 1420 Fisher Bldg., 343 S. Dearborn 
St., Chicago 4. 


Cincinnati 

W. A. Kimsey, R. K. LeBlond Ma- 
chine Tool Co., Madison Ave. & Ed- 
ward Rd., Cincinnati 8, Ohio 


Cleveland 
(Miss) C. M. Hill, 7016 Euclid Ave. 
Cleveland 3, Ohio 


Dayton 
R. S. Goebel, Production Control 
Units, 901 Shroyer Rd., Dayton 9, Ohio 


Detroit 
(Mrs.) S. J. Duvall, Detroit Office 


SAE, 100 Farnsworth Ave., Detroit 2, 
Mich. 


Hawaii 
E. G. McKibben, Pineapple Res. Inst., 
P.O. Box 3166, Honolulu 2, T. H. 


Indiana 
R. P. Atkinson, Allison Div., General 
Motors Corp., Indianapolis, Ind. 


Kansas City 

F. V. Olney, Gas Service Co., Kansas 
City Mo. Div., 842 Grand Ave., Kansas 
City 6, Mo. 


Metropolitan 

(Miss) J. A. McCormick, Society of 
Automotive Engimeers, 29 West 39th 
St., New York 18, N. Y. 


Mid-Continent 
W. K. Randall, Carter Oil Co., P.O. 
Box 801, Tulsa, Okla. 
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You just can’t go wrong 


Hyatt has grown up with the automobile industry and earned the 


preference it enjoys by supplying bearings that are designed to be 
the best for each application. 


Fully proven by performance and offering a wide range of sizes 
and bearing types, plus engineering service second to none, Hyatt 
can do a lot for you. 

Hyatt Roller Bearing parts are fully interchangeable. They are 
available with separable inner or outer races—or as complete units 
—and can facilitate your assembly by eliminating selective fitting. 

When you specify bearings for new cars, trucks or buses, insure 
long trouble free life for your customers and simplify your own 
assembly problems by designing in Hyatt Bearings. You just can’t 
go wrong with Hyatts. Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey; Detroit, Michigan. 
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Milwaukee 
H. M. Wiles, Waukesha Motor Co., 
Waukesha, Wis. 


New England 
W. F. Hagenloch, Lenk, Inc., 
Boylston St., Boston 15, Mass. 


1305 


Northern California 

H. M. Hirvo, Enterprise Eng. & Fdy. 
Co., 600 Florida St., San Francisco 10, 
Calif. 


Northwest 
C. F. Naylor, Ethyl Corp., 1411 Fourth 





Ave., Seattle, Wash. 


Oregon 
Ray Mobley, Wentworth & Irwin, 
Inc., 1005 W. Burnside, Portland 9, Ore. 


Philadelphia 
Laurence Cooper, Autocar Co., Lan- 
caster Ave., Ardmore, Pa. 


Pittsburgh 

J. E. Taylor, Gulf Research & De- 
velopment Co., P. O. Drawer 2038, 
Pittsburgh 8, Pa. 
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CIRCUIT BREAK 


Now you can wire headligh 
and other electrical equipment to ONE circuit breaker assembly 


... save assembly time. . 


Fasco SNAP-MOUNT 


SAFEGUARD OPERATION 
of ALL FOUR. 
4 















Exclusive Feature ! 
Dimples 
Give Quick 
Timesaving 
Snap Action 


NE 





ER ASSEMBLY 


ts, windshield wiper, horn, heater 


. reduce costs. 


The dimples in the FASCO mount and circuit breaker case (ex- 


clusive with FASCO) speed up f 


sroduction. Circuit breakers snap 


into the mount securely and quickly, by finger pressure. No spot 
welding. No screws. No tools needed. Mount can be attached to 
the car body separately, if desired, the circuit breakers assembled 
on the wiring harness, and snapped into the mount when the car is 
wired. Made to last the life of the car. WRITE for further infor- 





CIRCUIT BREAKERS 


mation, or PHONE our Detroit 


fice, 6432 Cass Avenue, Detroit 2, 
. MAdison 6300. 


© 1949 








..- Automatically 


Safeguard Operation of Automotive Electrical Equipment Instantly Z 





.-. from Dangerous Overloads or Short Circuits Py 





FASCO INDUSTRIES, INC., ROCHESTER 2, N. Y. 


Formerly F. A. SMITH MANUFACTURING CO., INC. 
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| Twin City 


| Truck Corp., 2505 University Ave., St. 


| N. Justin St., Dallas, Texas 





St. Louis 
R. T. Adolphson, Sunnen Prog 
Co., 7910 Manchester, St. Louis 17, Mo 


San Diego 
H. L. Stone, 1561 Catalina Bivd,, gan 
Diego, Calif. 


Southern California 
C. L. Fernau, Standard Oil Co, of 


Calif., 605 W. Olympic Blvd., Los An. 
geles 36, Calif. 


Southern New England 

C. O. Broders, Pratt & Whitney Air. 
craft Div., United Aircraft Corp., 499 
Main St., E. Hartford, Conn. 


Spokane-Intermountain 
J. F. Conner, Auto Interurban Co, 
W. 508 Cataldo, Spokane, Wash. 


Syracuse 
W. F. Burrows, Aircooled Motors, 
Inc., Liverpool Rd., Syracuse 8, N. Y. 


Texas 
E. C. Steiner, OEM Industries, 301 













R. J. Strouse, Mack-Int’l Motor 


Paul 4, Minn. 


Virginia 
S. L. Baird, Fairfield Transit Co., 
R.F.D. 1, Sandston, Va. 


Washington 

H. A. Roberts, G. M. Roberts Brothers 
Co., 17th & U Sts., N.W., Washington 
o, =». ©. 


Western Michigan 
L. W. Kibbel, Sealed Power Corp., 
500 Sanford, Muskegon Heights, Mich. 


Wichita 

M. L. Carter, Southwest Grease & Oil 
Co., Inc., 220 W. Waterman, Wichita 
2, Kansas 


GROUPS 


British Columbia 

Burdette Trout, Truck Parts & 
Equip., Ltd., 1095 Homer St., Van- 
couver, B. C., Can. 


Colorado 
S. G. Scott, Fenner Tubbs Co., 1009 E. 
Fifth Ave., Denver, Colo. 


Mohawk-Hudson . 
Lester Anthony, Albany Transit Co. 
Inc., 135 Ontario St., Albany 5, N. Y. 


Salt Lake 
H. C. Slack, Fruehauf Trailer ¢ 0., 
1082 S. Second W., Salt Lake City, Utah 


Williamsport 

J. W. Hospers, Lycoming Div. Avco 
Mfg. Corp., 1515 Park, Williamsport, 
Pa. 
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